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1. Introduction

In fulfillment of the Section 2B FY '76 Coastal Zone Management
contract, the staff of the Strafford—Rockingham Regional Counecil
has attempted to develop a set of '"performance standards" based on

carrying capacity. The following uses were considered here:

-

~

Land Uses

Public Water Supply Lands
Residential '

Water Uses

Waste Disposal
Recreation

Where possible the discussions of standards were differentiated
according to the primary, secondary, teriary sub-zones of the New

Hampshire Coastal Zone.

The staff has pursued the process set out in the memorandum of
understanding which accompanies the contract for services and pre-
sents the following tables. The text is followed by tables which

amplifies the entries in the final column of the tables, the Perform-

ance Standards to Avoid Adverse Impacts.

The Coastal Zone Management Act calls fqr the reéulation of
those uses which have a direct and significant impact on coastal
waters., It is clear that fhose land uses which have such an.impéct
should'be regulated on the basis of their environmental,economic,and
soéial impacts. In order to assess these.impacts in the abstract,

there must exist an enormous quantity of the right kind of data.



From an analysis of these potential impacts, it is theoreticélly
possible to develop a management précess to regqlate the amount and
type of growth in the Coastal Zone. The-management process could
employ a set of '"performance standards' for every appropriate land

use based upon its impact on coastal waters.

At the present time the 'state of the art" in planning is just

.beginning to grapple with the probléms of controlling growth with

legally supportable '"performance standards'". Several planning

studies have used this concept.

Reviewed here are some of these studies. This review reveals
that, within the time frameé of the Coastal Zone Management Act, the
formulation of rational, defenéible, performance standards is not
only phySicaily impossible, but alSo‘inappropriate because of the
lack of relevant, scientific data for the Coastal Zone of New Hamp-

shire.

Before a discussion of the relevant planning literature, two

general comments will be made concerning the difficulty of applying_

performance standards in the Coastal Zone.

(1) Lack of Uniformity of Receiving Waters - Waters under the

jufisdiction of thé State of New Hampshire's Coastal Zone
Management regulatory agencies are not uniform bodies of
water. Waters considered estuarine are characterized by
a mixture of salt and fresh water; these waters are one

of the most productive natural ecosystems, yet are extremely
sensitive to perturbation (disturbance). Unlike freshwater
lakes with a more predictable response to a particular

impact, an estuary's ability to assimilate (or tolerate)
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(2)

pollutants is a direct function of dilution or redeal

rates, as effected by tidal currents. Shoreline and

bathymetric configurations, freshwater inputs, and dist-

ance from open ocean are some. of the factors specifically
determining water turnover rates (retention time) w1th1n

an estuary As an example for Great Bay, water turnover
rstes are low for the inner reaches df the bay, but near
the Plscataqua River, turnover rates are relatively h1gh
Also, physical and chemlcal water parameters (egs. salin-
ity,'temperature, phosphorous, and nitrogen), water cir-
cuiation patterns (causing a possible translocation.of a
pollutant to a more ecologically sensitive area), and loca-

tion of areas of 'particular concern" (egs. clam flats,

:oyster beds, fish breeding grounds) are,informatiqn needed

to understand the effects of-an impact. Therefore, land-
based Performance Standards must be directly sensitive to
the receiving water's localized characteristics. Further-
more all of these factors change with the time of year,

and are difficuit in different years due to changes in rain-

fall.

Lack of Uniformity of Land-Based Subzones - The Primary

(20 feet vertical or 1000 feet horizontal from mean high
tide), Secondary (areas enclosed in all towns adjacent to
coastal waters), and Tertiary (all remaining land within
the coastal watershed). Subzones are defined by boundaries
not sensitive to the micro—features (topography, hydrology,

soil types, depth to bedrock, vegetation, and areas of

"particular concern") of the land comprising the subzones.
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For example, septic systems located near water supply aquifers or

in areas with soil percolatidn characteristics unsuitable
for propér filtration result in groundwater or surface
water contamination. Construction on slopes greater than
25% develop serious erosion and sedimentation problems.

Proximity to areas of 'particular concern' intensifies the
y

-the impact from a particular land or water use. Overuse

of groundwater reserves might allow salt water intrusion,

~contaminating a11>nearby wells., Therefore, Performance

Standards cannot be'universally applied to each subzone, as
land-use suitability analyses dictate a more site-specific
approach in determining the set of environmental impacts

resulting from a particular land use.

It should therefore, be noted ét the outset that the performance

standards the staff wéé able to derive, or find, for these four uses,

are not enough in the abstract, to constitute a sound basis for

decision-making for New Hampshire's coastal zone. There are four

basic reasons for this:

1)

2)

3)

Most "direct. and significant' impacts from most uses are:

site specific: i.e. the same use in different locations

'has different impacts;

Most uses can be constructed or operated in a variety of
fashions, thiis altering the impact;

the consequences of many impacts are as yet unknown - i.e.
the amount of lead being dumped into an estuary from a
given number of gasoline powered outboard motors can be

estimated, but the effect of that lead on the ecosystem,



as yet, cannot be calculated.
4) much basic data about the New Hampshire coastal zone is
as yet unknown‘—— such as the assimilative capacity of

- Great Bay for any of a variety of substances,

In the tables, column four - Performance Standards, the term
"use specific" means that there are many possible variations in
the use, éonsequently a performance'standard cannot'be stated abso-
lutelyf LikeWise,'"site specific" means that given a single well-
defined use, the impacts vary aécording to site and so cannot be cast

into absolute performance standards with any specificity.’

Finally, one cannot determine the carrying capacity of an area
of.land or water without determining first the sociatial goal for
that area -- i.e. wilderness state, maximum-use of expendable re-

sources, or something in between.

2. Land Uses

Of the two_land uses analyzed in depth, Residential was probably
the most difficult.for which to apply performance standards. Since
residential developments are one of the largest users of land adjoin-
“ing bodies of water, various research studies have attempted to
develbp predictive models, or recommeﬁaations, on how much develop-
~ment can be allowed before the water quality of the lake, river or

estuary is unacceptably degraded.

2A. Residential

"For Residential Land Uses, seven major impacts were identified
as having a direct and significant impact on coastal waters:
1. Increased Area of Impervious Surface (Reduced Ground-
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water Recharge, Increased Runoff)

2. Sewage Contamination of Groundwatef or Surface Water

3. Lowering Groundwater Table from Overuse of Private Wells
(Saltwater Intrusion)

4. Pre-emption of Land from Other Uses

5. Aesthetic Degradation

6. Flood and Erbsion Prevention Structures (Altered Water
.Circulation’Patterns) | |

"7. Construction Impacts (Erosion and‘Sedimentation)

Each ohe of the impacts is a separate issue in itself. Only the
first two impacts were ahlyzed in greater depth. Both are discussed

below.

An increase_in impermgable surface from natural ground cover

to (as an example)-35—50%.paved or roof area increases runoff by

300% ahd decreases groundwater infiltration to 70% of normal.recharge
(Tourbier, 1973). The results of increased runoff are increased
erosion and.increased flood volume, with a concomitant increase in

the size of floodplain. Reduced infiltration causes a reductioﬁ in-
dry weather stream flow and a reduction in groundwater reserves for
water supply. The impacts on the coastal zone waters are sedimenta-
tion, turbidity, increased dilutioh of séawater, introductioﬁ of
nutrients and road contaminants,»and salt water intrusion into ground-

'water.

Rahenkamp and Sachs in their "impact zoning" method analyzed
slope, hydrological soil type, and vegetation on a grid map, and
calculated the amount of runoff generated at each sité_under hatural

conditions (Stimson, 1972). By setting a standard as the amount of
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runoff allowed, one can calculate the percentage of each grid area
that can be uéed for impermeable surface, without resorting to man-
made runoff controls. However, from our literature search, there

is no universal methodology for applying a particular impermeable
_surface area restriction on developments. The degree of severity

Qf the impac¢ts on éoastal waters is determined by the local charact-
eristics of the feceiving watérs and the site-specific land charact-
eristics of the area being develope&, as described in the section |
citing particular difficulties pféventing adequate application of

the Performance Standards.

There are four recent well known studies. They stand as examples
of how unadvanced the '"state of the art" really is, regarding the
process of detérmining performance standards. A review of each of

.the four is given below:

I. Atkins, 1972.

This regional planning study was an analysis of Huntington
township along the north shore of Long Island. The area's nat-
urdl features and land ﬁses were surveyed, and impacts from
the particular uses were recorded. . Recommendations were made
to ameliorate or rectify impacts in a wide range of categories -
eg. Water quality, air quality, energy consumption, safety of
human life and property, aeéthetics. Recommendations relating
to‘residential uses and their impacts on coastal waters were as
follows:

(1) Arbund bays, creafe a buffer area of(”no development"

of 300 feet horizontally or 20 feet vertically from

mean sea level. Around marshes, streams and ephemeral



streams, the buffer zoné is to be 300 feet.
: (2) Prohibit construction or or immediately above slopes
. of‘ 25% or greiter. o
(3) Prohibit development on natﬁral groundwater recharge.
areas.
(4) Limit development in Vailey bottoms.
(5) Dévelop and enfbrce standards on amount of impervious
surféﬁe allowable for new development. |
(6) Site construction should minimize tree cutting. No.
tree removal if dripline is 10 feei or more from
4building.
(7)' Use available technology for minimizing energy consump-
tion in buildings. |
(8) Where dwelling unit dénsit& is greater than 1/1.22 acres,
sewers are required. |
' (9) Dwelling‘ units are to be designed so as not to detract
» from the landscape. ‘ |
Comments: vaiously, many of the sfandards are subjective and diffi—
. .cult to_quantify into dh enforceable regulation. The study‘s:
applicability to New Hampshire is marginél, although the general
concepts discussed are all subjects needing consideration in
deveioping performance standards/for residential land uses. No
pérticular distincfion to land use suitability is made in the
Huntington plan. However, the need for a buffer zone (or gréen
belt) at the water's edge is effectively stressed. The major
problem is fhat the suggested standards appear to be reasoned
.judgements, not the inevitable end result of various scientific-

' ally derived carrying capacity analyses.



II. Dillon, 1974.

Thié study analyzes the amount of phosphorus loading that

a lake can receive to effect certain water quality conditions.
From land use and geological data, the mmount of phosphorus

imput from natural runoff can be calculéted. From the lakeshore
deVelopment, artificial prhosphorus loading from septic systems
can be calculatéd;_ With the addition of the phosphorus from
direct rainfall and dry fallouf, the total phosphorus load to
vthe lake is defived. Combined with information of the lake's
morphometry, flushing rate,'and phosphorus_fetention coefficient
(the ambﬁnt of phosphorus not lost throuéhout the outflow), a
springtime total phosphorﬁs concentration in the lake can be
predicted. This value can predict two water quality parameters,
summer chlorophyll g-concentration and secchi dish transparancy.
Thereforé, an increase in'development can be converted to a
change in water quality, orvconVersely, deéired water quality
conditions can determine the permissablé phosphorus loading,
which in turn can determine the amount of allowable lake develop-
ment . .If the water quality conditions are already degraded past
allowable 1imifs, an estimation of the decrease in phosphorus
lbad can be calculafed from conversion of septic to sewer

systems.

Four main problems are inherentvin-the application of this
type of model to coastal waters:
(i) The complexity of the shoreline, freshwater inputs, tidal
flushing, and land uses would make the prediction of the
phosphorus loading extremely difficult and would require

a major research effort by a trained team of scientists.



(2) The_flushing rate data for New Hampshire's estuafies are
" not available, and would again be the product of a soph-
" isticated research effort. | |

(3) The m&del is only applicable to a lake where water qual-
ity conditions are relatively uniform throughout the
‘surface area of the lake. Coastal estuaries are extremely-
diverse beéause of circulation patterns induced by tidal
and freshwater currents.

(4) Most importantly, the model applies to phosphorus only.
Phosphorus is generally the "limiting factor'" to biological
growth in lakes. Iﬁ estuaries, the "limiting factor" is
nitrogeh. Phosphorué.can4be considered a conservative
element‘in the sense that it is not'lost to the atmosphere,

" once having entered the aquatic system. Nitrogen, though,
is‘éontinuously entering and leaving the aquatic.system to
the atmosﬁhere in thé form of gaseous nitrogen. Modeling
of ﬁitrbgen to predict water quality is therefore extreme-

1y difficult.

III. Juneja, 1974..

The planning study for Medford was aimed at.formulating
ordinances based on the suitability of the land for various
uses. Since the ordinances‘were likely to be subjected to
legal scutiny, it was imperative that such regulation be based
on data and interpretations:provided by competent scientists
and planners. However, to avoid the problem of "taking'" where
it might oc cur, the study included performance requirements to

overcome site limitations where possible.
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Medford Township is located in south central New Jersey
and comprises a total land area of about 40 square miles. The
study took three years td complete and required the participa-
tion of numerous expert natural scientists, experienced plan-
ners, and lawyers, and a large number of graduate students.
The cost ($150,000) and magnitude of this study is indicative of
the commitment necessary tO'échieve vaiid rlanning regulations

based_on'performance standards.

The study investigated the natufal environment within the
fownship from two perspectives: 1. based on protection of the
town's resources bécause of their value to society, and 2. based
on the suitability and desirability of the land for various uses
because of potential "cost savings". Suitability maps were
created for the following uses:

1. 'agriculture

2. forestry

3. recreation

4. urbanization (residential)

The suitability maps Weré snythesized from a number of natural
factor maps that had been interpreted for 'cost", "amenity"
(site desirability), and '"value to society'. Rules were estab-
lished to define the classes or levels of suitability. These
rules were based on the rating of relevant natural factbrs as
acceptable or unacceptable. The varying levels of suitability
were determined by a concurrence of a given number of acceptable
factérs. In certain instances the suitability class was modi-
fied if certain relévant resource categories also occurred at

a given site. These additional categories usually indicated
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high costs due to.a specific problem. The criteria for suit-

ability for suburban development in Medford (4 houses per acre

to 6 houses per care) follow:

Cost Savings

Concurrence
Concurrence
Concurrence
Concurrence

The lmits of acceptability

Factor

of
of
of
of less than

S5 acceptable factors
4 acceptable factors
3 acceptable factors
3 acceptable factors

Foundations: 'Light Structures

Maintenance Site Drainage

Maintenance Site Drainage énd

Lawns, Playgrounds,

Maintenance:
etc.

Maintenance:
etc.

ete.

Lawns, Playgrounds,

- Lawns Playgroﬁnds,

Prime Suitability (1)

Secondary " t (2)
- Tertiary DL (3)
= Unsuitable

for each factor for this land use are:

Acceptable Limit

Fair Subsoil shear strength
Somewhat poorly drained soils

Min. 1-3' depth to seasonal high
water table

Concurrence of -at least two of the
following:

a. Moderate available soil moistur
b. Fair nutrient retention

c. Moderate shrink-well potential

Max. 100 tons/acre/year potential
soils loss

However, suitability classes derived from above have been modified

by the following site factors:

Factor

Lack of gradient
(Site Drainage cost)

e

Excessive Run-off
(Site Drainage cost)

Location

Inner Lowland:

Plain;

Outer Lowland:

Plain

see Footnote

below

" Suitability Mod.

1 becomes 2
2 becomes 3
3 becomes 4

becomes
becomes
becomes
becomes

R
(3, Wi V)

Site desirability has also been added.

Presence of 1 desirable factor = Tertiary suitability (A)
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Factor Desirable Element
Vegetation and Wildlife - Vegetation Associations of

interest Low Value/High Tolerance

High Value/Low and High Tolerance
Once the suitability clasées were identified a set of

performance requirements were established to mitigate the
impact of certain kinds of development in the mofe vulnerable
sites. These requirements were generally aimed at proper man- -
agemeﬁt of water resources. For instance a water runoff manage-
ment chart and map were developed to calculate and>regu1ate the
amount of runoff created when an existing condition is changed
tovanotheritype of condition. (This chart which in effect con-
tained the requirements necessary for maintaining the water
resources of Medford requires a number of maps (Soil Infiltra-
tiqn Rate, Hydrologic Soil Groups) and a hydrolgic analysis
(Rainfall and Run-off calculation) that New Hampshire has not
 yet developed. This is just one example of why the creation of
valid performance requirements. for the New Hampshire coastal
zone is difficult without the spending of much additional time

and money in a limited time period.

The Medford study represents a landmark in the field of
planhing. It provides the means by which a toWn can base land
use regulation on natural 1imitations and opportunities. At
present the town is using this study as a basis for guiding
growth. However, it is clear that fhe amount of time and money
required by sqch a study is not within the means of the Office
of State Planning and the Strafford-Rockingham Regional Council

as stipulated in the F.Y. '76 Coastal Zone Management contract.
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IV. Tourbier, 1973.

This stﬁdy developed performance standards for residential
usés to protect the water quality and Watér supply of the
Christina River Basin watershed.- The study area was 103 square
miles, located near Wilmington, Delaware. The report took
three yearé to complete'and required the assistance of dozéns
of highly specialized pérsonnel - hydfologists, city planners,
civil engineers, economists, landscape architects, systems anal-
ysts, ecologists, and lawyefs. The study waé not a land-use.
study in the traditional sense of locating areas suitable for
developﬁent.‘ Rather, the approach was to allow development on
most sites, but with apprdpriate protection measures required

to preserve the area's water resources.

The firsf stage of the study was a natural resources ih—
ventory determining land categories having a relationship to
the water regime. Areas of Aquifer Recharge, Surface Water,
Marshlands, Woods, Floodplains, Slopes over 12% and Critical
Soil Types classified as Erodible and Poor Internal Drainage
were the major land categories used in the final analysis. These‘
categories were believed to be the most important for that
particular region. Site Classes were defined by the number of
possible combinations of occurrence or nonoccurrence of the
above categories on a series of grid blocks of approximately
1000 feet on a side for each block. The number of possible
site clésses generated was 192. The entire study had approxi-
mately 4,400 grid blocks. A computer sorted the natufal resource
.inventory information, and assigned Site Class numbers to a

grid map.
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Three residential characteristics having an impact on
water uses were considered: (1) area of site disturbed dur-
ing construction, (2) aréa of impermeable éurfaces and (3)
_sewage generation. A Land Use Code from 1 to 8 was assigned
to Varying intensities, or degrees of each éharacteristic.
(For example, a code of "7,7,7" for the three respective cat-
egories would indicate 75—100%10f the site was disturb during
construction, 50-75% of thevarea was impermeabie surface, and
the sewage generation was 3,200-6,400 gal/acre/day. These
characteristics were generally indicative of 1/16 - 1/8-acre
for a single family residential lot size). All the information -

was SOrted_and mapped by computer.

Finally, costs for protection measures of suitable design
were detefminéd for the three basic development characteristics.
Cost ranges were scaled from 1 to 9, depending on the amount
of protection measures required, and were assigned to each set
of Land Use Codes for each particular Site Class. This infor-

mation.again was sorted and mapped by computer.

The information generated from the study determined the
particular natural land features having a direct relationship
to the area's water resources, and the particular development
type juxtaposed to the natural features. Pfotection meaéures
for past and future development Were therefore recommended to
preserve these Water resources. In the case of‘future develop-
ment, a developer could assess each area of consideration, and
determine the cost and design of the protection measures re-
quired for a particular type of housing to be permitted on the

site.
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A condensed example of the protection measures related to

~septic tanks and sewer lines is given to illustrate the reg-

ulatory recommendations of the study:

1.
2.

Ban on septic tanks on sites iess than 1 acre.

Ban on septic tgnks on areas of water, marsh, or flood--
plain.

Percolation test with a minimum rate of 40 inches'per
miﬁute'required on residential sites greater thaﬁ 1
acre, and on areas'of aquifer recharge, woodland,

erodible soils, and slopes greater than 12%.

Single home aerobic sewage treatment units required on

aquifer recharge sites, if percolation test and lot
size specifications are met.

Increased costs can be expected from septic tile.field
construction in‘wooded areas and on steep slopes where
soil depth to bedrock is shallow.

Extended éeration ""package' sewage treafment may be
installed by a develoﬁef when septié tanks are not
allowed and when public sewage is not planned for se&—
eral years.

On allilots lessbthan 1 acre, municipai sewage treat-
ment is required.

Sewer lines located in unstable soils (marsh, flqod—

- plain, and poorly drained soils) and steep slopes re-

quire adequate fouhdations.

Sewer linesilocated in unstable soils, river crossings,
or in aquifer recharge areas shall be constructed as
to ha?e a maximum exfiltration rate of no more than

10 gal/diam inch/mi/hr.
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10. Other sewer lines are to have a maximum allowable
| exfiltration of no more than 20 gal/diam inch/mi/hr.
The sﬁme type of regulatory approach was used for protection
measures for both construction erosion,'and runoff from impermeable

surfaces.

Commentsf

The Christina Basih Study'is an excellent example of a site-
specific approach to land use planning. The time needed to complete
the project, the number of people of various expertise involved, énd
the relatively small size of the:study area are indicative of the
amount of work involved in such an approach. The results ofvthe
project, though, are readily applicable to the planning decisions
regarding housing in the Delaware area. For New Hampshire, the infor-
mation generated is not directly utilizable because of the site;v
specific correlation of land uses to natural areas. The geﬁeral
methodology is applicable to the New Hampshire coastal zone, although
the study area Wouldvbe much larger. Also, many land and water uses,
not just réSidential, would have to be analyzed to develop a complete
set of performance standards for the coastal zone. This would nec-
essitate a reasonable amount of time and money to the apportioned to

the planning commissions to complete such a project.

Sewage Contimination of Ground Water or Surfacé Water

Septic tanks should be located in areas of suitable lot size,
~slope, soil type, depth of soil to bedrock, and filtration distance
before encountering the water table. Recommendations for the design
and locatio; of septic systems are adequately discussed in a New

Hampshire Water Supply and Pollution Control Commission report (Shep-

hard, 1974). Recommendations for lot sizes for new subdivisions,
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. based on soil.tYpe and slope are included in an appendix table of
. | the Handbook of Subdivision Practice, Office of State Planning,
State of New Hampsﬁire. The problem arises from the applicatioﬁ
of this method for determining séptic tank location suitability,.
because soil types that are suitable for adequate percolation might
also be areas of aquifer recharge. A more detailed site specific

analysis is therefore needed.

Federal water quality standards are indicators of sewage pollu-
tion, but these standards should not be adopted as the regulatory
ﬁechanisms for septic systems.- The pollution of ground or surface
water often is only detected at great disténces from the source of
~contamination. Hence, detection of the pollution does not lead to
jmmediate regulatory control of the contamination, because the source
is often difficultAto locate. Performance standards based on water

2 quality are enaéted after the contamination has occurred, but effect-

' ive 'regulation of sebtic systems requires that site vé.nalysés be made
to determine potential problems that might prohibit septic tank use.
On unsuitable sepfié system sites, if sewer hook-up or other sewage
diSp0sa1 methods are not availablé, then residential development

should be prohibited.

The standards of the New Hampshire Water Supply and Pollution
Control Commission report (Shephard, 1974) presumably will result
in a non-discharge of pollutants condition for surface water, or

ground water beyond 75 feet. Those standards are offered here.

2B. Water Supply Lands
. ‘These lands include only the municipally or privately owned

sites that supply water for community or inter;community water
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systems. These sites may be for both ground and surface water

supplies. Although désalination may be technically possible in

.. New Hampshire, it is not a likely reality because of the expense.

- Ground and surface water supplies are typically found in the
secondary zone of the Coastal Zone, although all these subzones can
potentially supply potablé-water. The problem of sait water in-

trusion is a distinct pbssibility in certain areas of the primary

~zone if there is over pumping of wells, evidence for this already

‘exists. (Wilson, 1969). Favorable deposits for groundwater reserv-

oirs (aquifers) have generally been mapped and identified, particular-

1y in the primary and secondary subzones. Relative potential yields

from individual aquifers and some community pumping. records from

various sources are known. In order to measure the impact of the

use of wafer supply lands on coastal waters, numerous other data

. would be essential (amount 6f fresh water lost to estuarine waters,

for example). To determine performance criteria or standards for
these areas much more must be known about the capacity and character-
istics of the individual sources.of water. Such things as aquifer

size, recharge rates, depth of satﬁrated layer, etc. must be known

- before valid performance standards can be established.

The ﬁost probable impacts on coastal waters would occur from
over pumping of aquifers and ovef—éxtraction from reservoirs. Whether
in all instances over pumping would have a direct and significant im-
pact on coastal waters is debatable. Because of distance from
coastal waters and inherent physiographic differences from place to

place, standards would have to vary according to potential impact.

" Assuming there is a direct and significant impact on coastal waters,
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the criteria for determining when overpumping has occurred could
be déerived from measurements of water table depression and reduced
hydrostatic pressure (reduced water yields). Not only are such
data pnavailable, there is no comprehensive scientific data on just

how much total ground and surface water is available for future use

" in the Coastal Zone of New Hampshire. If a performance standard

was to be established it would have_to be based on known data for

water availability.

- In the Seacoast Region, which for purposes of the discussion
is defined as the former Region 16 and Region 17 planning regions,
the present daily consumption of water is 16 million gallons per

day (MGD). Of this 10.5 MGD are from groundwater and 5.5 MGD are

from surface water (Hall, 1974). The most recent figures put the

potentiai sustained yield for total water supply at between 23-25

MGD (Hall, 1974; Anderson-Nichols, 1969-72).

RecentiinvestigationsV(AnderscanichOIS, 1969-72; Hall, 1974;
Reed, SENHRPC, 1972) have concluded that by fhe early to middle
1980's the Seacoast Region will ruﬁ out of water for.aﬁy expansion
if the above statistics and present practices of_water extraction
are used. However, none of these investigations have performed a
detailed hydrogeologic analysis of the Seacoast. Until this_type of
work is done, it is difficult tolestablish a valid performance
standard of the carrying capacity of either ground or surface waters.
In addition, if jnnovétive techniques for water management were im-

plemented the water supply of the Seacoast Region could be increased.

- Considering the above qualifications, one could theoretically
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posit a standard for the number of households that can safely be

i supplied in an individual town in the Coastal Zone or in the coast
. as a whole before there is no more additional water available. How .
much of an impact would be created by lowered water capacity up

to this "end" point of water availability is difficult to determihe

without more investigation and relevant data.

By projecting population, we can determine water demand (such
as 100 gallons per day per capita projected population) the water
demand figure to water capacity or availability, the amount of pump-

ing or extraction of water can be achieved.

v o

For this discussion, data already generated by Hall (1974) will
bevused. Although hié'work inciudes Planning Regions #16 and #17,
the implicafion cah‘be applied to the defined Coastal Zone. In
Table 1, averége séacoasf'&ater pumpage values are displayed. Hall

. (1974) stresses the following points:

1. Surface-water consumption increased 40 percent.

2 Grqund water consumption increased 33 percent.

3. Total consumption increéséd 35 percent. |

4. Ground water accounts for some 65 percent of total consumption.

5 Some communities such as Portsmouth and Hampton have greatly

increased water needs in the summer which means summer con-

sumption is on the ordef of 18 MGD or even higher.

In Table II, projected water disposal and estimated capacity

are displayed. Hall (1974) makes the following points:

1. Water usage since 1965 has been increasing at about the
' ' projected rate, and although not shown herein some commé

unities such as Durahm have already reac hed 1980 levels.

J
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2. The capacity figures whow additional capacity will have
' to be developed by the early 1980's either from local or

outside sources.

By subtracting the present 16 MGD consumption from an estimated
23 MGD, there is,'a 7 MGD capacity to be consumed in the seacoast,
before going to other areas for increased supply. If one assumes

that the per capita residential use of water is 100 GPD, then the

equivalent pumpage of only 70,000 additional people can be accom-
odated in the seacoast region. .Theoretically,'this figure might be
greater if only the primary and secondary subzones are considered.
By placing an approprlate standard on pumpage per day per community
than the resource bearing capacity of ground and surface water will
be.sustained. .This would mean allowable capacity for Exeter of
approximdtely‘sso,ooo gallOns, This figure is based on calculating
- Exeter's projecfed populatibn of 1985 (11,500) as a percentage the
' Reglon 16 and the Region 17 total population (210,000)

: applled to the available water supply for the region. 1In
terms of additional population, Exeter could accomodate 3,500 more
people. This reasoning assumes each town will be allowed a per-‘
centage increase of water based.on present population projection.
Such a value does not take into account:

1. 'Other appropriate data

2 Future commercial and industrial demands
3. Possible importation of water
4

Innovative techniques for aquifer recharge, ete.

Translating a pumpage standard into a standard for such things
‘ as the lowering of water table, etc. depends on so many variables,

that is essentially impossible to establish values as required to
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complete the carrying capacity tables for public water supply.

-
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TABLE 1 -

AVERAGE SEACOAST WATER PUMPAGE (ALL VALUES IN MGD)

Surface Water -

Durham
Exeter
Newmarket
Portsmouth
Rochester

Sub total

_ Groundwater

Dover
Epping
Exeter v
Farmington
Hampton
Milton
Newfields
Newmarket
Portsmouth
Raymond
Rollinsford
Seabrook
Somersworth

Sub total

 TOTAL

'Wilson, 1969,
NHWSPCC, 1970,
Communication from NHWSPCC and telehpone survey by UNH.

19651/ 19693/
°.358. .800 9/
- 4f 5/~
- .215 275
1.500 1.900
1.650 1,500
3.723 4,475
2.050 3.000
6/ .083
.548 .662
6/ .165
1.050 1,254
6/ .082
015 9/  .070
.129 1/
1.505 1.900
6/ .190
.075 .076
.289 . 306
968 .950
6.629 8,738
10,352 13,213

" Ave,

1973 8/

Peak

Summer
Daily

Daily

.800

5/
.300
2,000
2.100

5.200

2,300
.100
.662
.200

1,327

.100 9

.100
7/
2.000
.200
.100
.300
1.400

8,789

13,989

. 5.500 8/

1.000 9/ -

5.000 8/

2.500

1.000 9/

2.677

Because of

Source

Oyster:Rive
Dearborn Bri
Folléts: Brk
Bellamy Rive
Berry’s Bro¢
(Rochester)

discrepencies in the reported data, the groundwater total may be low.

None pumped.

Small amount may be included in groundwater,

None pumped or not available.

Small amount may be included in surface water.

Includes considerable groundwater.

Estimates by present author,

Wells
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3. WATER USES

3A. Waste Disposal

i. Dredge Spoil

The Army Corps of Engineers is presently conducting a 5
&ear Dredge Material Research Program to determine the impacts éf
dumping dredge spoil, but the data has not yet been analyzed. No
other detailed studies on‘the impacts of dredge spoil have been lo-
"~ cated. Until such information ié made available, only generalized
predictions of impacts can be ﬁade. Any particular proposal would
have impacté specific to the site, the material being dumped, and

the method of dumping.

2, »Sewage

The New Hampshire Watér Supply and Pollution Cbntrol Com-
mission is in the procesé of establishing performance standards for
the disposal of sewage into coastal waters which, in the short run,
will assure that all coastal waters achieve the legal class B qual-
ity. (essentially suitable for body contact ). The long run goal of
both the federal government and the New Hampshire Water Supply and
Pollution Control Commission is to totally eliminate discharges of
sewage into coastal waters. The current performance standards
would require that all sewage receive the Best Available Technology
available before,béing discharged into coastal waters. Again, as
in the dumping of dredge spoil, only generalized comments can be .

made.

3. Solid Wastes
The dumping of solid wastes generates impacts such as the

leaching of toxic materials and nutrients, oxygen depletion of the
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surrounding waters, increased turbidity and floating debrié. Ex-
tensive review of the studies done on thé»impacts of so0lid waste
disposal ‘in coastal waters iead to the conclusion that very little
hard‘déta to support such determinations is available. The Uni—
versity of New Hampshire, University of Rhode Island, M.I.T; and
Woods Hole Oceanographic Institute have all conducted small scaie
studies on the biological and economic impacts‘of ocean dumping (see
feferences). -However, additional research must be conducted, ex-
paﬁding upon the results of these studies before they will be use-

ful in evaluating potential large scale ocean dumping activities.

As a first step in evaluatlng the impacts of ocean dumplng solid
wastes, it will be helpful to consider the maximum acceptable levels
for most_serlous toxic substances which are established by the EPA.
The EPA standards for the most common toxic metals likely to be

found in solid wastes include:

Compound . Maximum Acceptable Level
Aluminum 1.5 mg/1
Antimony 0.2 mg/l
Arsenic .05 mg/l1
Cadmium : .01 mg/1
Lead ' © .05 mg/1
Mercury : 1.0 mg/1

Selenium ‘ .01 mg/1

Any ocean dﬁmping of solid wastes should be controlled so that
none of the maximum acceptable levels for these toxic metals are
éxceeded. However, it is impossible at this time to determine how
much solid waste can be dumped in a specific area before any of
these levels is éxceeded.' In fact, according to Ketchum, "increases
in the abundance of trace metals in the marine environment are

difficult to assess, because so little is known of the natural
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1
variations and behavior of the elements." In addition, leaching
and concentration of toxic metals will vary by site depending upon
characteristics such as water temperature, depth, ocean currents,

vertical diffusion, etc.

Nutrients are another problem associated with solid waste dis-
posal at sea. According to Ketchum, the maximum acceptable discharges
of nutrients into a watéf body are extremely difficult to estimate.

He states that ”thé problem of heavy nutrient loads is greatly com-
plicated in the coastal waters by other wastes that may compete for
the assimilétive capacity of receiving waters, or reduce the capacity
thfough toxic inhibition of metobolic processes and physical inter-
ference, particularly through turbidity and silting of benthic hab-

itats.“z

- Clearly then, nutrient release from solid wastes can pose
significant problemso However, the extent of the impact depends
ﬁpon fhe type solid wastes and the characteristics of the disposal
site, and these are variables which have not been e#aluated as they

apply to waters off of New Hampshire.

| Oxygeh depletion of wafers around the disposal site is anothef
significant impact of solid wasteé dumping. The University of ﬁhode
Island, in their report, analyied the relationship between baled
solid wastes and oxygen consumption. Although the information was
rather sketchy, ope conclusion that was reached was that at '"cold
bottom temperature and with massive waste bales, the period of oxygen

consumption at any actal dump site will be prolonged over years."3

A 1 Bostwick H. Ketchum, The Water's Edge: Critical Problems of
the Coastal Zone, M.I.T. press, Cambridge 1972, p. 155.

2 1pid, p. 158

3 B.D. Pratt, et. al. '"Biological Effects on Ocean Disposal of

Solid Wastes, URI 1973, p. 37. 29 :



The extent of the oxygen depletion and ultimate impacts again

~ depend on the content of the solid wastes and the‘specific s}te
characteristics. Pratt sugéested that an estimate of oxygen deple-
tion_in the basins of the Gulf of Maine could be made by using min-
imal initial oxygen content, minimal vertical diffusion rates, max-
imal oxygen consumption rates, and maximal areas of waste coverﬁge.
Levels of oxygen under 2mg/l could be considered as potentially harm-

ful.

Other potential impaéts of ocean dumped solid wastes include'l
turbidity and floating debris. According to EPA standards for
recreational water quality, clarity of the Wateré should be such
that a sedchi disk is visible at a minimum depth of four feet, al-
though temporary disturbances>causing higher turbidity are permissible.
Little or no floating debris is aéceptable in waters‘used for recrea-
tional activities. Thus-reguldtions on ocean dumping of solid
4 wastes.should be developed to insure that only a minimum level of
disturbance to benthic sediment occurs and should require that solid
wastes ‘ packaged to prevent any significant release of free float-
ing debris. It should be noted that the 4 foot depth for water
clarity while appropriate for surface swimming is too turbid for

skin diving and perhaps for many marine organisms.

In light of the numerous pofential negati?e impacts of solid
wastes disposal at sea, and the vast amounf of information still to
be compiled, it appears impossible to establish performance standards
at this time. The EPA does presently regulate all ocean disposél of
solid wastes. Before any new dumping site is authorized an Envirohmental
Impact Statement dn'the proposed site must be completed. At that

time, data on potential leaching of toxic materials, nutrient releases,
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oxygen depletion, turbidity, etc. can be analyzed in light of the
particular site characteristics. This case by case evaluation of
solid waste disposal at sea seems to be the most prudent approach,
at least tintil more information becomes available to thoroughly

assess the potential impacts in a more general sense.
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Recreation
1. Beach Activity, Including Swimming

Chapter VI of the 1975 New Hampshire Outdoor Recreation Plan (NHORP)

contains figures Which gauge the carrying capécity of the state's
beaches in refefence to recreational activify. "Beach" refers:to .
the iand on shore and also the waters used for swimming. The recrea-
tional ‘uses that_characterize beach activity are largely_"paséive"

in nature, although swimming is considered "active-expressive' by
'some (pp VI 31-32). Despite theée differing categorizations, beach
activitiesisuch as sunbathing, building of ééndcastles, and swimming
could be expécted to all be of minimal environmental impact when
practiced in limited numbers -at properly designated recreational

beaches.

For information pertinent to the development of the 1975 NHORP:

recreational usé criteria the entire sixth chapter should bé consult—
ed, while pages VI 34 through VI 39 deal specifically with capacity.
Although the NHORP provides useful and necessary information, it
should be remembered that '"this development of capacity for recrea-—
tion facilities for New Hampshire represents an initial effort and
all capacity figures should be considered in general terms until

extensive review and evaluation has taken place in the field.”

Specific definitions have been used in the NHORP to distinguish
between "instant" and "daily'" capacities. Instant capacity is the
number of persons that can be accommodated by a particular facility
at any oné time. Daily capacity is the number that can use said
facility during one day. The daily capacity is the product of the
instant capacity.tiﬁes the "turnover rate,'" the number of times a

particular facility can be used by different individuals during one day.
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a

While these definitions and operations are clear the NHORP does not
clafify the methodology used to obtain the initial figures for New

Hampshire beach areas. These figures are the following:

100 square feet of water per person

minimum instant capacity

‘er’440-personzpercaere

optimum instant_cépacity 200 square feet of water per pérson
| or 220 person per acre

turnover rate - = 1.5

minimum daily capaéity 65 square feet of beach per pefson

- or 660 persons per acre

optimum daily capacity 130 square feet of beach per person

or 330 persons per acre

Translating these into numbers that are more easily visualized,
the least amount of water pér swimming should be a square with sides
of 10 feet and the optimum space a square of about 14 feet on each
side. These are also the same for the éctual beach area, as the daily
capacities; when divided by ‘the 1.5 turnover rate, yield 100 square

feet minimum and 200 square feet optimum.

In addition, DeChiaia and Koppelman provide corresponding but

not identical figures in Urban Planning and Design Criteria. Table

I provides this additional information.

These figures appear to be based upon a "crowding' value, most
probably based on aesthetic father than ecologicai criteria. VThis
is because the ecological effects of beach activities are difficult
to determine, as they are often long-term or secondary rather than
immediate and direct. Swimming itself may not have any effect on

the ocean, but a side effect of swimming, such as urination, could
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forseeably have a lohg range and subtle effect, no matter how far-
fetched it seems. Sunbathing itself does not appear harmful, but
"the trash left on the beach as a consequence of such passive act-
ivity accumulates with negative impact on the natural and aesthetic

environment.

AS many ecological truths have proven to be counterfintuitive
it is wise té guess at ﬁossible effects or to assume the system's
parametefs according to a ”logicai" pattern. In other words, we
cannot be sure that the "crowding'" capacity of a beach will be ex-
ceeded before we reach the natural carrying capacity, especially as
the former could ery well be a matter of pefsonal opinion. 400
persons per square acre might be considered cfowded by a rural person,

but not so to an urban dweller.

'm§ihiliar1y,'thé natural carrying capacities of beaches‘cannbf be
cOnsidéred uniform either. In an area where there are dunes and
delicate grésses the natural carrying capacity would allow far fewer
persons than a crowding capacity based on non-ecological values.
However, at a duneless, rocky, séa—walled beach like Hampton, the
natural capacity might be expected to match or exceed the aesthetic
limit. Moreover, the natural carrying capacity is likely to vary
not only between different beaches, but also at the sahe beach under

different conditions.

2. Finfishing

‘Dataron..apprvoximate numbers of finfish of various species inhab-
iting New Hampshire coastal watérs and on the impacts of commercial
and sport fishing on these various populafions is extremely limited.

It is known that blue fin tuna are presently approaching
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endangered status and that haddock and halibut have been virtually
eliminated as a result of intensive commercial fishing. Many fear
~that other species are also experiencing population declines due

to over exploitation and interferences with the reproductive proc-
esses resulting from pollution and other human activities. However,
no data exists to fuliy .indicate the extent or specific causes of these

population declines.

In light of the 6bvious lack of base line data, it appears im-
possible at present to establish realistic performance standards
based on naturélvresource factors. However, othér criteria such as
aesthetics and demand levels have been used to determine optimal
.levels of use. For example, in the 1975 New Hampshire Outdoor Rec-
reation Plan, a review of existing state and federal standards on
recreational fishing,Yielded the figure of 1-3 fishermen per aére
as a desirable management standard for fishing. Whether or not this
figure is applicable to New Hampshire's particular éituation can not

be determined at present.

In the interim, however, some form of controls over marine
recreational finfiéhing seems warranted. The Fish and Game Depart-
- ment has recommended that a license be required for all salt water
sports fiéhing and that all sport and commercial fishermen be re-
quired to report their catches. ~With these regulations it would be
possible to compile a valuable data source on numbers of fishermen,
average yields, and yearly variations in yields, as well as provide
funds to support research on various marine, fish populations. Once
this information has been gathered and analyzed it should be possible
‘ toveétablish figures in maximum sustainabie yields for the various

fish populations and to develop the means for insuring that these
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vields are not exceeded.

The Fish and Game Department presently requires a license to
fish forfcoho salmon, salt water trout and shad and also sets a
limit on the'daily catch for these species. 1In view of thevuhcer-
tain future for many commercial ocean finfish species if sport fish;
ing is»not strictly reguléted, it may be desirable to estabiish
interim cdhservative limits on all‘fish species. These limits can
be changed as additional information dictates. The Fish and Game

Department appears to be most qualified to make this decision.

3. Clamming and Oystering

A "earrying capacity' for the number of shellfish that can be
harvested before the bfeeding population declineé was difficult to
assess because of the numerous variables that may simultaneously
1imif the population. Exposﬁre to-pollutants, predation intensity,
climatic fluctuations, spawning success and food supply as well as
overharvesting may contributé to the reduction of shellfish in an
area. A number of sources were consulted for pertinent information
on these variables but specific carrying capacities for clam and

oyster harvest could not be established.

Firsf, an attempt to establish existing quantities of harvest-
able clams and oysters in New Haﬁpshire waters Was made. The first
quantitative survey of clam density estimated 96,000 pecks of har-
vestable clams existed in Hampton-Seabrook Estuary (Ayer, 1968).
Considerable evidence (Belding, 1931; Turner, 1948; Dow and Wallace,
1957) indicated that heavy harvesting pressure has been responsible

for population reduction.

‘In order to investigate the matter further, an economic study
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- was conducted by a consultant for the Fish and Game Department of
New Hampshire (1971). An estimated 13,273 license holders, spending
111,834 days clamming were assumed to have harvested 100,000 pecks

of clams annually. These figures, presented in the Coastal Zone

Management - Fisheries Report are based on Hampton-Seabrook Estuary

estimates. Approximately 95% of New Hampshire's clamming activity
is concentrated in Hampton-Seabrook Estuary; The clam flats in
Great Bay and Little Harbor are significant, but receive little

harvesting pressure at present.

The Fish and Game Department predicted a decline in harvest of
20,000 pecks annually, and attributed the decline to overexploitation.
There was no data given to support this contention, however. Accord-

ing to their figures, a harvest of 60,000 pecks was expected in 1973.

Studies on the standing crop of legal size Mya arenaria in

‘Hampt6n~Seabrook Estuary (Normandeau Associates, 1974) estimated'
that only 23,000 pecks of harvestable clams was available in 1973.

" This approximation did not include three minor clam flats of the
estuary, but nonetheless the discrepancy with the Fish and Game data
is considerably large. The population may be declining at a much

. higher rate than was expected, or one or both sets of figures may be
'inaccuraté. Normandeau Associates reported that the standing crop

of harvestable clams declined by'33%.from 1972 to 1973, and suggestéd

that the increase in mortality could be attributed to clam digging.

The figures obtained in the literature are extremely variable,
but the reduction in clam density is apparent. Perhaps the varia-
bility of the study conditions (methodology, climate, tides, etc.)

_are responsible for the discrepancy. Shellfish populations fluctuate

-37-~



- by

naturally from year to yéar regardless of harvesting pressures,

so baseline data on natural growth rates should be determined. It
is difficult to isolate any one factor as influencing clam growth.
Presently, about 15,000 people are licensed clammers. With the
legal harvesting 1limit of one peck per day, and about 150 clamming
days/year in Hampton—SeabrookAEstuary, it is conceivable that the
clam pbpulation is being overexploited. The increase in clamming
licenses issued and the decrease in clam density annually raises

some serious problems,

No conclusive data has been presented to determine the actual
causal factor in the population reduction. Thus, carrying'capacity
for recreational clamming cannot be developed. ‘Absent from the
field study, more information is needed on seasohal harvesting rates,
pollutant concentrations in the estuary and natural rejuvination
rates in order to determine the number of clams that can be harvest-
ed before exceeding the capacity. The actual number of pecks that
are harvested must be known to develop acceptable standards. Until
such information is available, conservative limits are recommended

for regulation of recreational clamming activities.

Oystering in New Hampshire is confined to the Great Bay Estuary.
There is substantial oyster resource in Great Bay which is lightly
harvested at present. For the pést five years about 1,300 oyster-
ing licenses have been issued annually, according to the Fish and
Game Department of New Hampshire. 1In 1971, an estimated 7,238
bushels of oysters were harvested, which comprised 20% of the market-

able standing crop. A maximum sustainable yield was developed,

" recommending that no more than 10,000 bushels be harvested per year.
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In percentage terms, this means that a harvesting capacity of 25%
of the total population is the acceptable limit established for

oystering.

The methodology employed was not based on all of the sqiéntific
information normélly necessary in developing carrying capacity.‘ It
may be possible, however,\that the oystering sifuation is not as.
complex as more intense shellfishing activities. The exploitation
of oysters is 'so minimal that the population density, which is
relatively stahle, can be monitored annually. Instead of utilizing
contributing factors to determine carrying capacity, the Fish and
Game Department established a limit on oystering based on the in-
formation that 20% of the population harvestedvyielded a constant
growth‘rate. It was assumed that a slight increase in harvest would
not significantly reduce the population, but that a 5% increase
might, and thefefore, should be considered the maximum limit. Until
that limit is approached, it will not be known whether or not the

rather arbitrary estimate is a good one.

The environmental conditions may also determine population

density. Limited information is available on the environmental para-

. meters of Great Bay. Until this information is available it seems

unwise to determine a carrying capacity based only on harvesting rates.

4; Recreational Lobstering
The New Hampshire Fish and Game Department, in a report of March
1, 1975, states that 'there is excellent evidence, collected primarily

in Maine, that the inshore lobster population in the Gulf of Maine

" is being exploited to its maximum sustained yield level and perhaps
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beyond." This report does not supply statistics on the carrying
capacity of lobstering in New Hampshire, because as it states
"there is a severe lack of accurate statistical information avail-
able concerning commercial and recreational fisheries in New .

Hampshire's coastal zone."

This lack of information is due to both the inadequacy of re-
portihg requifements that do exist, not to mention the inherent
difficulty of gauging the size of an ocean lobster population. While
lobster fishing is restricted to licensed residents and requires
catch and effort reporting, these 'requirements are completely in-
adequate'" and according to fishermen's admissions, ”fhe data they

submit is inaccurate."

As lobster has already become prohibitively expensive after
seeing a dramatic pricevincrease during the past five years, determ-
ining the carrying capacity of lobster population appears imperative,
for ecological as well as economic reasons. The current lobster
situation is”indicative of the fact that an economic enterprise can-
not prosper without taking biological laws into accbunt. The more

lobsters that are currently harvested, the higher the resource cost.

~in terms of time and effort. Unfortunately there is not guarantee

that the point of‘diminishing economic returns will be reached
before the lobster population is-diminished to a point of exhaustion.
It must be remembered that while one pcound lobster may yield $2.50
today, its potential profitability would multiply each time it is

allowed to reproduce.
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E. Boating

Carrying capacity for boating areas could not be determinéd be-
cause the data available at this time is insufficient. Establishing
acceptable standards and numerical capacities is theoretically
appealing, but requires extensive knowledge of a variety of con-
tributing faétors. Intensive research is essential in order to de-
termine acéurate data. At present ohly estimates, which are extreme-
ly limited and misleading are available. An attempt to gather pert;

inent information was made utilizing these sources:

General - .. ~

New Hampshire Outdoor Recreation Plan - 1975

Urban Planning and Design Criteria

Proposed Criteria for Water Quality

Specific Freshwater Studies

A preliminary study for evaluating the capacity of waters for
- recreational boating

Impact of Outboard Motor Operation on Water Quality

Specific Saltwater Studies

Analysis of pollution from marine engines and effects on the
environment
Marina del Rey: A study of environmental variables in a semi-

enclosed coastal water

(See references for complete citation)

A major problem in determining carrying capacity is a lack of
appropriate methodology. At present, limits and toierance levels
are set somewhat arbitrarily, according to aesthetic or economic,
rather than scientific, indicators. 1In addition to being arbitrary,
these limits are also approximate, and must be considered estimate

instead of accurate statistics. Despite these shortcomings, the
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available information concerning.the carrying capacity for certain
recreational activites'will be presented here. In doing-so, it must be
realizedthat this information will more likely illustrate the in-
adequacy 6f the pfesent_methods and knowledge thén indicate the

carrying capacities themselves.

The 1975 New Hampshife Outdoor Recreation Plan estimates carry-
ing capacities for boatiﬁg, and distinguishes between ”ihstént” and
"daily" carrying capacities. Instant carrying capacity is the number
of persohs.a particular facility can accommodate at any one time,
while daily capacity is the number that can be accomodated during
one day. The daily capacity is»fhe product of the instant capacity
and the turnoﬁer rate, which is the number of times the facility
can be used by different individuals in one_day. While this opera-
tion is clear, the NHORP did not clarify how the initial figure for
instant capacities or turnovér rates were specifically determined.
The figures fdr bqating and'sailing were obtained through an exten-
sive réview of.standards set forth by other states and agencies,
although New Hampshire devised its own standards for other recreational
activities. As "it WAS difficuit to determine if the environmental
conditions in New Hampshire and some other locale were similar"

(XI, 8) the followihg figures, expressed in person-acre fatios, are

not necessarily appropriate:

Maximum . Optimum

Boating .5 persons/acre or 2 acres/person .25 persons/atecor 4
acres/person
Sailing 2.25 persons/acre or*ﬂ:acres/persoﬁ 1 .acre/person

Unfortunately, these comprise only one set of the many and
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divergent figures contrived in the NHORP. While some are general

‘Northeastern estimates, and others supposedly specific to New

Hampshire, none are site specific. Nor is there any evidence that
these estimates are based on scientific information. Due to the
inadequacy of information and arbitrary nature of standards, these
figures should be considered in general terms until entensive réview

and evaluationbhas taken place in the field." (VI, p36)

Another reference soufce is Urban Planning and Design Criteria
(DeChiara and'Képpelman)L which provides general standards for boating
uses (See Tablé-2). These standards are not speéific as they are in-
tended to guide pianners rather than dictate plans. Before construct-
ing a marina, it is recommended that experts determine the number,
types and sizes of both the existing boats and berthing facilities
in>the area, and also the condition of those facilities. The authors
attribute the difficulty in determining marina standards to.the
variability of marina design, function, location and capacity, which
make it "virtually impossible to arrive at standard conclusions and

judgements.'

The environmental impacts of boating are very important factors
when determining carrying capacity. Petroleum discharge from out-
board engines.can have a significant adverse effect on the envirqn—
ment, lowering the carry capacity. Standards for oil pollution ban
be a valuable tooi in determining the limits of recreational boating.

Existing standards are contained in Proposed Water Quality Information

(US EPA 1973):
a) No visible oil on water surface
b) Concentration of emulsified oils not to exceed .05 of

the 96-hr. LC 50 value determined using the receiving
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water in question and the most sensitive species in
aréa.

¢) The concentration of hexane egtractable substances in'
air dried sediments are not to exceed 1,000 mg/kg on

a dry weight basis.

Extensive research on the effects df 0il on the plant and animal
communities of the marine environment has determined the foilowing

threshold levels for petroleum concentrations in sea water:

Specieé , Effect o _ . Concentration
.phytqplanktoh | productivity inhibited .0001 ppm,
clams and oysters | mértality .01 to 1.0 ml/l
zooplankton } moftality .1 ml/1 for
starfish, barneclés | mortality 3 - 72 hrs.
fish eggs  mortality | .01 to..001 ml/1
lobster timing & behavior | .009 m1/1
lobster 1af§ae : mortality : .1 ml/1.

Oily odors were evident in shellfish at .0015 to .0017 ml/1.

Petroleum concentrations in the water and sediment should be maintained

- below tolerance levels for acceptable environmental standards.

Research on the impacts of boating has been limited, yet is

needed in order to determine limitations on boating. Ashton and

"Chubb (1972) condensed a preliminary study evaluating the number of

boats that lakes in Southeastern Michigan can accomodate without re-
ducing user satisfaction. Although the study specifically deals with

freshwater, the methodology is potentially applicable to New Hampshire

areas. The relationship between the area used by boats and the levels

of use was determined and the carrying capacity of surface waters for
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recreational boating was predicted. The user's satisfaction defined
in terms of an index, was determined by survey. The index Was cal-
culated by dividing thé number of unfavorable responses by thé

total number of responses for a given time and place. The area

used by boaters was quantified as a 'space consumption index', de-
termined by dividing the total area consumed by all activities by
the total water surface area. The user satisfaction index was re-
lated to the space consumption index, and the number of acres per

boat was inversely related to space consumption.

- The impact éf outboard motor discharge on Houghton Lakelin-Mich—
ican-Was investigated by the Michigan Water Resources CommiSSion.
Bureau of Water Quality Appraisal in 1973. Of the 246,469 gailéns
of fuel consumed, 12,000 to 25,000 gallons, or between 5 and 10%;
were dlscharged into the lake (based onaﬂ%dlscharge rate) 'Tﬁésé in-
vestié%tlons involved studies on lead, phytoplankton, nutrlents

zooplankton, benthic organisms, fish, dissolved oxygen, phosphorus,

morganic nitrogen, PH, chlorides, iron and toxic material,

The point at which outboard motor disbharge creates adverse

biological and chemical condition might be considered the environmental

carrying capacity for the particular use.

The conditionsof a marine environment are more complex and
difficult to monitor than are fréshwater.systems. Mercury Marine,
Inc. (1973) conducted a pollution study of outboard motor's effect
on the marine environment. Stress rates, or tolerance levelé, estab-
lished by determiﬁing the number of motor boats that could reasonably
be expected to occupy a given surface area of water under optimum
(safuration) conditions. The average stress level for the water

system was one gallon of fuel per million gallons of water per day.
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This type of methodology can be utilized knowing the volume of water
in a given area and the consumption rate of gasoline. Variations

in circulation, currenfs, flushing rate and other characterisfics

of non-uniform bodies of water must beiaccounted for. Complete in-
formation on such characteristics is not currently available for

New Hampshire.

The "environmental variables<of a marina in a semi-enclosed
water bddy” were studied on the Califérnia coast (Bowerman and Chen,
1971). The physical, chemical and biological properties of the water
and sediment of the Marina del Rey boat harbor were examined in
order to determine if the berthing capacity of the marina had exceed-
ed the environmental carrying capacity. This report illustrates a
suitable scientific method for determining carrying capacity based

on extensive knowledge of the environmental conditions.

o

The preceeding review of iiterature concerning carrying capacity
for recreational water uses should illustrate that while some infor-
mation is available at present, a great deal of specific data still
remains to be gathered. It is suggested that inm oxder to determine Viable
carrying capacity standards for boating in New Hampshire, the foll-
owing measures be taken:

-1) The specific location of the facility and the properties
of that region must be known

2) The criteria for determining carrying capacity must
be.defined, i.e. what single factor or combination of factors will
be the basis for judgement

3) Natural carrying capacity (in itself variable) must be

determined (in every experient there must be a control)

S 4) The environmental conditions of the facility under
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investigation must be relatively static in order to arrive at abso-
lute numbers.
5) The socio-economic, psychological and institutional

factors of the region must be determined

Although the collection of this essential data will requiré
additional time and expense, it is hoped thaf the redults will enable

the state to develop meaningful performance standards.
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WATER USES

DEVELOPYENT OF CARRYING CAPACITY BASED PERFORMANCE STANDARDS

2thodology

cgource Uses

Criteria For Determining Adverse
Direct and Significant  Impacts Upon
Coastal VWaters Which Affect Uses

Type of Carrying Capacity Limitation

N

\

Performance Standards To Avoid.
Adverse Impacts

Waste Disposal
(Dredge spoil)-

-~

J

1. Re-introduction of nutrients into
‘water column causing sdns BOD and
: m:»xon:dnmﬁgoz

2. Re- dzﬁﬁoaznﬂaoz of toxic msn um1mdmﬂ-
ant compounds into the water column

3. H=n1mmmma ﬂ:«w,aAﬂg
4, mmadamzﬂmﬂdos m;o#:mﬁgsm woﬁﬂoa smadﬁmﬁ

5. >~ﬂm<mﬁdo= of mccmﬂmﬁm oosuomaﬁdo=
preventing reproduction and recoloni-
zation by shelTfish and other cmsﬂzdo
organisms -

6. Aethetic am@1mgmﬂ+o=

7. >~ﬁmsmﬁgoz of amﬁrzsmﬁﬁz
a. Change in water ndxncdmﬁ“oz
b. n:m:om in mmddzdﬁ< and ﬁmavm1mﬁ=ﬁm
regimes -
¢. Change in effect Oﬁ Adﬁﬂoxm_
~érosion -

1. Resource bearing capacity

D, Resource cmmwwzm“nmawn*w%

B. Resource bearing capacity
4. Resource bearing capacity . -

ma,wmmocﬁnm wmmﬁwso.ngnwhﬁﬁK

6. mondmd nmumndﬂ<

. mmmo=1nm amgsﬂzu amvmn*ﬁgh

1. Anosnomﬂﬁdos of dredge material)
Use and site specific and no establis
standards

2. Use and site specific and no establis
standards

3. Sitesspecific - secchi disk should be
visible at 4 feet

4. Site specific and no mwﬁmaddm:ma
standards

5. Site specific and no established
standards

6. No established standards

7. Site specific and no established
standards

*
Recreationa) use standard ﬂm< not
be adequate for many 1ife forms.



WATER

DEVELOPMENT OF CARRYING CAPACITY BASED PERFORMANCE STANDARDS

R

inthodology

‘usource Uses

Criteria For Umﬁmwspupsm Adverse
Direct and Significant Impacts Upon
Coastal Waters Which Affect Uses

ewwm of Carrying Capacity Limitation

Performance Standards To Avoid.

Adverse Impacts

zmmdm Dis Ommd

No treatment = IR

1. Introduction of pathogenic bacteria
8. Public health hazard :
1) contamination of shellfish -
2) contamination of :camzm
ingesting H,0
b. ommﬂ«COﬂdos of mmcmﬁdn UJOﬁm

ro

. H=ﬁ1oac0ﬁao= Oﬁ ::ﬂ«_msﬁm - m=ﬂﬁousdnm.
tion

3, m:mum:ama.mmgma :

#.,,Hanﬂmmmma moc K SRR

m.:vmxmgmﬁm:ﬁ m:a ﬁoxdnzos :=ﬁ1~ﬁ4<m
- compound , =

6. Loss of recreation use of water
7. MAesthetic degradation

8., CAHCﬁmms_o* sea water.

2.Resource bearing capacity

3.Resource wmwﬂﬁsa capacity
4.Resource bearing capacity
5.Resource bearing capacity
6.50cial capacity
7.S0cial capacity

8.Resource bearing capacity

H.xmmogxom.cmmxizu omumoﬁﬂK,

1. At least secondary treatment by 1977
Best fvailable techology by 1982- site

specific



WATER

DEVELOPMENT OF CARRYING CAPACITY BASED PERFORMANCE STANDARDS -

Tathodology

{esource Uses

Criteria For Determining Adverse ,
Direct and Significant Impacts Upon
Coastal Waters Which Affect Uses

5

Type of Carrying Capacity Limitation

Performahce Standards To Avoid.

Adverse Impacts

k Waste Disposal
. (Sewage)

S AT

AR e e

v1¢sm+<,qumﬁsm=ﬂ B

1. Loss of recreation uses

2. .oﬁwmsmﬁ<m,oaoﬁw,_ B
3. Increased fresh smﬁmmvﬁ_ozw
aw_ Increased mou. e |

mu ”vmﬂ:o@mzio.wcvmmmsmmm.ﬁo :camsm. 
6. w_mjﬁ_=:ﬂ1*m=ﬂm < Eutraphication
N.__zo=-=Cﬁ1mﬁA<m os@msﬂn.noanonsam

Secondary Treatment

1. Plant nutrients - Eutrophication-
2. Non-nutritive organic. compounds

Tertiary Treatment

Yo

Exotic chemicals

1. Social capacity

N.mOnwmd_owuwownw

3. Resource cqumzm nmvwnﬁaw_
h‘xmmocynm_vwmxﬁso nwumnéﬁ<

mrnmmocxom amm1m=m,nmnmnﬂﬁ<.__ e b
6. Resource bearing eapacity

7. Resource Uwuﬂd:n capacity
wamwo:«nm_vmms¢d@_nmuwn¢ﬂk R
m.nmmocmnm_cmm«ﬁsn nmvmnmﬁ%

1. xmuo:xnmwvmmsﬁsm capacity H

1. At least secondary treatment by 1977
Best Ayailable techn

2. .specific

3 "
4. "
3 "
6. !
7. !
1. "
2. n

"

aog by Bmm o

i



WATER

DEVELOPYENT OF CARRYING CAPACITY BASED PERFORMANCE STANDARDS

sthodology

iusource Uses

Criteria For Determining Adverse ,
Direct and Significant: Impacts Upon
Coastal Waters Which Affect Uses

ewvm of Carrying Capacity Limitation

Performance mﬁmummwam To Avoid.

Adverse Impacts

.
i

Waste Disposal
(Solid zmmﬂm dumping)

1. _H:ﬁ1oa:nﬁdo= and moncacgmﬁuoz of toxic
- persistent -compounds (short term m:a
Tong term effects)

2. .HzﬁsoacnﬁAoz.o*_:c#fmmsﬁmrﬂznmmmmo BOD

3. Debris m:a residue nmﬁﬁdma ﬁo m:o1m by
offshore currents ,
a. Aesthetically a;mnAmmmdso
b. Inhibitory to recreation
¢. Public health hazard
d. Interference with fishing and
boating

,a. Breakdown of swdmwﬁmd mxﬁ1mam~< sTow
“due to limited bottom microbial mnﬂ_<-
,~ﬁ< ﬁgozm term m+ﬁmnﬁmv

AmLA m:mﬁmsama mo_dam 4=n1mmmma ﬂ:ﬁcdadﬁx

1. Resource bearing capacity

m.mmwocwnm bearing capacity

w.monﬂmi.nmumnmﬁ<\1mmocxnm,vmm1mau nmnmniﬁz

4, Resource bearing capacity

5 Resource ummsdzm nmumndﬁz
mongm_ nmumngﬁz

1. Not to exceed EPA wﬁwzamﬁam*. use and

site specific

]

2. Use and site specific.and no mmﬁQUAdm:

standards
3. No debris permissable

4. se and site specific and no mmﬁmcdgm:

standards

5. Secchi disk should be visible at 4 ft.

Use and site specific

*
Recreational use standard -

may not

be adequate for several of many

1ife forms



WATER

DEVELOPMENT OF CARRYING CAPACITY BASED PERFORMANCE STANDARDS

1

thodology

source Uses

Criteria For Determining Adverse ,
Direct and Significant' Impacts Upon
Coastal Waters Which Affect Uses

Type om_nmwuwpum Capacity Limitation

Performance mdmummwmm To Avoid.
Adverse Impacts

1 Recreation

Swimming.

and boating

4 Shell and fin fishing
4 (Recreational & sport

-

1. Localized increase in dmwcﬂaﬂﬁ< and
human waste. nutrients

N._ Localized disturbance oﬁ mmmadza m:a
for mums:dzm areas

1. Hzﬁ«oacnﬁdoz of petroluem m:a anti-:
fouling nozﬁmsﬂ=m=dm

2. zm<ﬂnmﬁﬂo=wd :mwaa to commercial
~ shipping and ﬁﬂm:d:@.

_w...H=ﬁ1oacoﬂAo= Oﬁ raw mmsmmm

\p.. ronm_dea q1ma@dsu around marina
mu. Hsﬁmxﬁmﬁmm with msdaad:m

6. Dumping of Auﬁﬂmﬁ o<mﬁcomxa

1. o<m1-mxudoaﬁmﬁdo= of wvmndmm 1macod=m
“population

2, Littering-aesthetic degradation

3. oimﬁcﬁcmsnm_Oﬁ_mm=d=An habitat
applicable to shellfishing

-

moo;md nmvmo+ﬁ<_. o«ozaﬁzm,
Resource bearing capacity
xmmocqnmummxgsm,nmUmoﬁﬁg

Social nmumn*ﬁ<

monﬂmd nmumndﬁ<

zmmoc1om amm1~=m omnmogﬁg

monﬁmg_nmnmnmﬁk

Social nmumn_ﬁ<\ wmm0c1nm bearing capacity

mmmo=1nm umm1d=m capacity

Social nmumndﬁ<\xmmocxnm ummsdzm capacity

xmmocﬁnm cmm1A=@ nmumndﬁk

1. Optimum daily capacity - N.H. Recrea-
tion Plan 330 persons/acre - site
specific

2. Site specific and no established
standards

1. 1 Gallon of fuel per million gallons
of water/day

2. Optimal level - 4 acres per person
Use and site specific

3. Use and site specific and no establishe
standards ,

4. Use and site'specific and no establishe
standards

5. Use and site specific and no establishe
standards

6. No litter acceptable

1. Oystering - exploitation shahl not
exceed 25% of population

2. No Titter acceptable

3. Use and site mumodwdn and no establishe
standards
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FUENT OF CARRVING CAPACITY BASER P

DEVELG
Criteriz For Determining Adverse
- Direct and Significant Impacts Upon
Coastal Waters Which Affect Uses

Type of Carrying Capacity
Linmitation

Performance Standards To Avoid Adverse

Impacts

Residential

Low
Density

N

Increased intensity of impact

\4

High
ans ity

Primary
Lone

Secondary
Zone

1. Increased area of impermeable surface
2., Increased runoff .
b. Restricts groundwater recharge

2. Sewage contamination of groundwater
or surface water

3. Lower water table (private wells)
a. Saltwater intrusion

4. Preemption of land from other uses
a. Loss of wildlife habitat

b. Loss of vegetative cover neces-
sary for nutrient and sedimenta-
~ tion removal .
c. Restriction of public access

5. Aesthetic degradation

6. Construction of flood and erasion
preventive structures

7. Site construction
a. Erosion and me*Smsdwnmoz

Same as 1, 2, 3, and 7 of Primary Zone if
located near groundwater recharge areas,
lakes, and streams

Resource bearing capacity

Resource bearfng capacity

xmmocsnm_amms*zm capacity

Resource bearing capacity

Resource bearing capacity

Soclal capacity
Social nmvmn*ﬂ< ’
Resource bearing,capacity

Resource bearing capacity
Social capacity

No construction on slopes greater than 25% 4,6/
No measurable increased runoff from area (from
natural conditions) 2/

No septic systems allowed in Resource Protection

~Areas 8/

No septic systems allowed under 1 D.U./acre 1,3
Minimum percolation rate 40 min/in 8/

Sewer leakage no more than 10 gal/diam inch/mi/hr

No overpumping of freshwater reserves
Maintain sailinity in test wells under 500mg/1
total dissolved solids 3/

No loss of prime wildlife nesting or feeding

grounds” 3,6/ ~

Main vegetative buffer area of 300 feet from mean
high tide 1/ :

Provide adequate public access facilities 10/
Determined by people who use Coastal Zone 10/

No construction where flood and erosion structur
must be built 3/

Provide sediment traps during construction 1,2,

Mulch bare ground 1,2,4,5,8/
Replace vegetative cover 1,2,4.5,8/
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Performance Standards To Avoid Adverse

L Mdtholology | Criteria For Determiningz Adverse Type of Carrying Capacity
" Direct and Significent Impacts Upon| Limitation Impacts
{ Pesource Uses Coastal smnmrm Which Affect Uses
. R i gm o
Residential (cont)
Tertiary Zone § Same as Secondary Zone
References:
- 1/ Atkins, 1972
2/ Caputo et al,, 1974
| - 3/ Clark, 1974
. ’ 4/ DeChiara and Koppelman, 1975
5/ Juneja, 1974
) 6/ McHarg, 1974
, 1/ Stimson, 1972
| 8/ Tourbier, 1973
9/ . U.S. EPA, 1973
. 10/ No standard available




DEVELOPIHENT OF CARRYING CAPACITY BASED PERFORMAP
wx@nwomowomw Criteria For Determining Adverse Type of Carrying Capacity - Performance Standards To Avoid Adverse
= ) Direct and Significent Impacts Upon| Limitation ‘ Impacts
{ fesource Uses Coastal Waters Which Affect Uses . , ,
| public Water Supply
jLands
{Primary Zone
roundwater 1. Lower water table,
a. Saltwater fntrusion = . - Resource bearing capacity
{ 2. Reduced hydrostatic pressure

a. “Saltwater intrusion | Resource beacing capacity
: ~ b, Reduced pump yields -

Desalinization : _ .
§ treatment facilid -
1 tles 1. Thermal brine discharge | System constraint capacity

Resource bearing capacity .

{ Secondary Zone _ -~

i

_Groundwater Same as Primary Zone for groundwater

” Reservoirs 1. Disruption of natural ﬁxmw:2mwms flow Resource bearing capacity
 (Impounded streams a. Loss of water , L .
~ and rivers) b. Increased concentrations of
pollutants
2. Interference of anadromous fish =
migration _ Resource bearifg capacity
; 3. Restriction of navigation Social capacity

Natural Surface

Waters (Lakes & : , v

1 Rivers) 1. Reduced freshwater volume _ :

; a. Increased concentration of
pollutants _ .| Resource bearing capacity

Sy
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cont

2eondary Zone
: (cont)

4 salinization

tiary Zone

|

Criteria For Determining Adverse
Direct and Significant Impacts Upon
Coastal Waters Vhich Affect Uses

chm of Carrying nmwmnpnw
Lirnitation

Performance Standards To Avoid Adverse
Impacts

Same as mwnoznm1< Zone

1. Thermal brine discharge .

System constraint capacity

Resource bearing capacity
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Preface

The information contained in this paper has been collected by the staffs of the
Strafford and Southecastern New Hampshire Regional Planning Commissions under the

auspices of the Strafford Rockingham Regional Council as an aid to the Office of

Comprehensive Planning of the State of New Hampshire. The individual items of con-
cern are those required by the contract between the Strafford Rockingham Regional
Council and the Office of Comprehensive Planning dated May 5, 1975.

Primary staff responsibility for the report was borne by Otis E. Perry, Assist-
ant Planning Director, Southeastern New Hampshire Regional Planning Commission.



I. Present and Future Population Trends

Each of the regional planning commissions with jurisdiction over the coastal zone
planning area have adopted population projections for the towns in their region. The

purpose of this section is to use those projections as a basis in making projections

_ , .
for the two divisions (primary and secondary ) in the coastal zone planning area.

Tab]e I, Population in the Coastal Zone Planning Area, shows the popuiation estimated
for 1974 and projections for 1980 and 2000. With three exceptions thé individual |
town totals are those in fhe existing projections. The exceptions are Exeter, Hamp-
ton and Portsmouth. In these cases the 1980 projections previouS]y made have beeﬁ
equai]ed or éurpassed by the 1974 estimates. In the case of Exeter and Hampton the
projections were adjusted by using projections made using simp]e regression analysis
on past decennial census figures. In the case of Porfsmduth the projections were
raised using the experience of the past five years and an analysis of the city's
zoning ordinance. | _ |
ThéAa11ocation of the town's population to primary and secondary areas was done
by using a Straight ratio betwéen the popu]étion and land area. The ratio used is
as follows: | |

total population _  population of primary zone
total land area of town - area of primary zone

The necessary assumption, that the density of population is uniform throughout

a town, is probab1y not true for every town. Many of these towns were initially

‘settled from the sea and their population centers are tota]]y or partially within

the primary zone. The figure, while it is probably not completely accurate for fn-
dividual towns s a reasonable one to use for the entire primary or secondary zone,

None of the figures presented in Table I include the summer population increase

which is experienced at the New Hampshire coast. The volume entitled Economic Impact

*
See Figure I, Transportation Systems in the Coastal Zone Planning Area for a
map of the primary and secondary zones, page 17.



) Town
Dover
Durham
Exeter
Greenland
Hampton
Hampton Falls
Madbury
New Castle

Newfields
.‘ington
ivewmarket
North Hampton
Portsmouth
Rollinsford
Rye

'Seabrook

Stratham

TOTAL

3088
544
779

381-

1920
144
907
79
239
485
257

4070

251

1349

773
143

. 1974 . 1980
Primary Secondary_ Total ™ Primary Secondary

20145 23233 3722 20278

5014 5558 1369 12631

9121 9900 - 866 10134

1549 - 1930 _ 553 2247

7344 9264 2902 11098

1308 1452 159 1441

769 769 --- 300

- 907 1300 -

"752 831 95 905
461 700 682 1318

3130 3615 510 3290

3243 3500 588 17412

18581 22651 4493 20507

1847 2098 - 323 2377

3006 4355 1797 4003

2917 3690 1152 4348

1207 1350 264 2236

95803 20775 109025

15409 . 80394

Total
28000
14000
11000

2800
14000

1600

800

1300
1000
2000
3800
8000

25000
2700
5800

5500

2500

129800

* Estimates made by New Hampshire Office of Comprehensive Planning

Table 1. Population in Coastal Zone Planning Area

**Primary Secondary
4652 30348
2445 22555
1141 13359
1816 7384
5183 19817

476 4324
7 1893
2000 ---
143 1357
1706 3294
638 4502
1250 15750
5391 24609
454 3346
3873 8627
2095 7905
739 6261
34069 175331

2000

Tota1™’
35000
25000 -
14500
9200
25000
4800
1900
2000
1500
5000
5200
17000
30000
3800
12500
10000
7000

209400

** Projections made by Southeastern New Hampshire Regional Planning Commission and Anderson
Nichols Company



of Beach Use on the New Hampshire Coastal Zone, submitied to the Office of'Compre—

. hensive Planning in June 1975, has in it some estimates of the number of coastal
visitors. Table X and the exp]anatién of that table on pages 21 and 22 of that
report indicate that there are about 3,252,400 user days in the New Hampshire coastal
season. This season is taken to be 119 days long as defined in that report. Thus
at any one day the average estimated number of usefs on New Hampshire's coast is
~_ about 27,300 of whom about 3,300 (based upon the data in that report) are already
residents of the coastal zone planning area. Of the 24,000 visitors,'approximate1yl
10,800 are tﬁere for the day only.. The dther 13,200 staxed/at least cne night.

It is quite difficult to project the number of visitors who might be coming to
the coast in the future. However, if all of the institutional constraints on the
number of people are*ignoréd, such as present parking, roads and housing, then the
SAnd area could be expected tovprqvide a guide to the number of people who could use
the coastal beaches.” This area would allow the number of users to double. The
lower 1imit on the expansion of beaéh use would probably be best approximated by

. the national annual population increase, now about 2.5%. Using this figure the
overnight visitor population at the beaches will be 15,300 in 1980 and 24,400 in 2000,

which is less than the calculated beach capacity.

i

IT.- Industrial Needs-
According to the 1970 Census there were 33,961 people fn the Coastal Zone plan-
ning area's labor force. About 22% of those people werec employed outside thé county
in which they lived. The remaining 78% wére employed in their county of residence.
It is impossible to refine the data further to show émp]oyment percentages in the
coastal planning area. The majdr non-cecastal zone'employment center was York County,

Maine. The employer here is the nval shipyard in Kittery. Barring the outbreak of

-

* See report The Economic Impact of Beach Users on the N.H. Coastal Zone,
Strafford Rockingham Regional Council, 1975.

-3~



a major war it is not expected that the number of jobs available at the yard will
grow substantially. Thus new jobs.for the projected population will havé to come

through increased opportunity within the region or in the Boston Metropolitan area,

the other major employment area.

“In order to estimate the industrial space needed it is necessary to determine
how many>jobs will be required. This is possible using fhe popu1ation projections.
The 1970 labor force in the Coastal Zone planning area was 33,961, the population
was 90,258. Thus in 1970 the labor force in the Coastal Zone planning area waé 38%‘
of the popu]ation; If this figure may be taken as normal for the region then some

projections of the size of the labor force in 1980 and 2000 may be made. Once the

'size of the labor force is known it is possible to project the additional acres of

commercial/industrial development land hecessary to accommodate them. 'Table II-1
demonstrates the method 6f calculation and the number of acres required for 1980 and

2000.

e -~

Table 11

Industrial/Commercial Deve]opment Land Needed - 1980-2000

1980 - 2000

Population! | 129,800 209,400

 Labor Force? ) 49,324 79,572

Increase from 1970 15,363 45,611

Employed in region® 11,083 - 35,577
Additional Acres Industrial/ - N |

Commercial lTand neededd A 400 1,186

1 from table I
2 38% of population
3 .78% of increase

4 typically industrial and commercial operations require 1 acre per
30 employees . '



The ﬁfojéttédbin;fé;sé in 5héus£riéi/comméfcia1 acreage of'ﬁdo gé;é;i%bf 19’33'(‘)'~
~ and 1186 acres for 2000 is of CQurse subject to Iimiting assumptions. These are:
that the ratio of labor force to population remains constant, that the proportion
of people who commuteioutside the planning area remains constant, and that the popu-
lation projections are accurate. The figures are not precise because 6f the assump-
tions, but they provide'éome guidelines for determining the amount of land necessary
to provide work for the planning area's increased population.

Part of the work done for the Coastal Zone planning area was to class land by
-its development sﬁitabi]ity. The prfmary and secondary coastal area has 11,258 acres
of land classed excellent for deVe]opment. This is more than enough land to éccom-

modate the projected induétrial/commerc1a1 needs to the year 2000.

ITI. "Housing Requirements N
~ The Strafford Rockingham Regional Council under the name of Substate Six Co-

ordinating Committee published in 1973 a regional hpqupg'gdeguggxﬁrgpqrt,_Regiona]

mmTH6d§§h§ Survéy.- This feport was an analysis of the 1970 census. Table III in the
appendix to fhat repdrt lists fo?.each‘town in thé regidn.thé'size'df its housing
. deficiency. This deficiency is calculated by‘subtractihg tHe current housing stock
from estimated demand. The current‘housing stock does not include subsﬁahdard units
already occupiéd.. Unfortunate]y’thére is no way to break this hﬁusing defiﬁiency
into two components cdrresponding to the primary and secondary coastal zone plan-
nihg aréas; Table III ;hows this defiéiencyvfor each town. The larger towns and
citie§ have constructed some subsidized hbusing since 1970. Portsmouth and Dover have
~gone a long way to eliminate these deficiencies. The small towns have not done this.
:Table’IV shows the new housing required in 1980 and 2000:if the population pro-.
_jections are reached. _These_projected housing requirements are based upon Table I,
Popu]atioﬁ Projections and the average occupants ber dwelling unit from Table III;
Each of'the figures.uses the 1974 estimates as a base and represents -the additional

dwelling units needed for the population projected from that base.



Table III

Housing Adequacy and Population
~ Coastal Zone Towns: 1970

1970  Dwelling Average " Housing™
Town - Population Units -Occupants/D.U. Deficiency

Dover 20,850 6,889 303 173
Ex¢¢§n_ 8,892 N 3,08 2.88 | 82
Durham:  es9 148 329 g
Greenland - 1,784 - s42. 3.29 1

Hampton 8,011 - 2,734 ' 2.93 +84
~ Hampton Falls 1,254 _ 367 3.42 | ‘ +11
Madbury 704 234 3.01 | 13
New Castle 975 300 3.25 +19
Newfields R T 3.75 2
Newington™ 78 153 5.22 Y
Newmarke t 3,361 1,16 2.89 81
North Hampton 3,259 1,031 3.16 48
Portsmouth 19,737 8,461 2.33 256
Rollinsford 2,273 717 3.17 3
Rye 4,083 . ¢ 1,466 279 467
Seabrook 3,053 963 7 s
Stratham 1,512 a3 34132
TOTAL - 90,258 30,260 2.98 616

* Source: Reg1ona] Housing Survey, Append1x Tab]e II-C
fadd Source Ibid, Appendix Table III
# Durhams" population and housing stock f1qures are bad]y skewed by the large

student population. :
*H Average occupants per dwelling is incorrect because of 1nc1us1on of occupants
of barracks at Pease A.F.B. :



Table IV.

Projected Housing Requirements
for the Coastal Zone Planning Area

1980 2000
Town. Primary Secondary "Primary Secondary
-_Dover o 209 1,364 516 3,367
Durham# | 277 2,256 638 5,886
Exeter . 30 352 126 1,472
Greenland _ 120 488 _ 504 _ 2,049
Hampton 335 1,281 1,114 . 4,257
Hampton Falls _ a4 39 . 97 _ 882
Madbury: _"' _ 10 ' 2 373
New Castle 121.,. - ' 336 - -_——
Newfields - 4 17 161
Newington¥* 149 - 288 | 492 951
Newmarket I 55 74 475
North Hampton 105 1,319 314 3,958
Portsmouth 182 + - 827 567 | . 2,587
- Rollinsford 23 - 187 ‘ 64 _ 473 .
“Rye 161 357 905 2,015
Seabrook o 120 451 417 1,574
Stratham 35 302 175 1,482
TOTAL 1,876 9,913 6,337 32,162

* Use planning area average occupants per dwelling for these towns
as the one calculated in Table II are badly skewed.



None of these calculations takes account of the summer visitors. -In Part I -
of this paper an estimate of the projected number of summer visitors who stay over-
night was made. . That figure was 15,300 and 24,400 per night for 1980 and 2,000

respectively. _From the report, The Economic Impact of Beach Use on the New Hampshire

Coastal Zone (Table III, p. 16 and the number of parties interviewed, 314), the aver-
age number of people per vacationing party can be estab]iéhed. If it is assumed
.that'each party occuﬁies one dwelling unit then a projection for the number of vaca-
tion dwelling units needed may be made. The avefage number of individuals per party
" is 6.49. These figures Tead to the conc]déion that 324 new vacation dwelling units

will be needed by 1980 and 1726 additional units by 2000.
IV. Mineral Resource Requirements

The only minerai'resourte of significance in the coasta] zone planning area is
sand and gravel. This m1nera1 resource is of great importance to the construction
industry. The planning area is well endowed with this resource, the result of a
geo]ogica]]y‘"recent" glacial intrusion. Potential. for the mining of sand and gravel
exists both on and off shore. Tab]e V lists the potential mining areas and an esti-

mate of the amount available.

’ Table V
‘Sand and Gravel Resource
New Hampshire Coastal Zone Planning Area
(cubic yards)

| Estimated Amount

Location o ~~ Good Potential Fair Potential
Primary ane1 - 18.8 million
Secondary Zone!l 122.6 million
Territorial Sea? . 25.4 million  12.7 million
Contiguous Zone2 ' | : 23.2 million 37.9 million

! calculated from data supplied by state geologist and estimating 25 foot average
depth of deposit

2 Calculated from data in Offshore Sand and Gravel, SSRC 1975, and estimating 10
foot average depth of dep031t recommended by that report

-8-



The locations in Table V refer to the divisions of the planning area on land
and the legal jurisdictions in coastal waters. The restnsibility for contro]]ihg
offshore mining in the territorial séa is the State of New Hampshire's. The federal
government‘has that responsibility in the Contiguous Zone. The potential mining in

the Contiguous zone is mentioned because it is close enough to New Hampshire's coast

~ that support facilities associated with such mining would be 1ikely to be located

on that coast. The area's of "good potential® are defined as bottom’areas of high

surficial sand and gravel content where there is no indication of bedrock. Areas of

"fair potential" are defined as area where sand and gravel is likely to exist but

where no investigations have been made to determine the extent of the deposits. Areas
of good and fair potential 1ie outside the cont1guous zone but are not counted as
part of New Hampsh1re s resource as the m1n1ng activity could be based in neighboring
states. | | | |

In 1972, producers in New Hampshire produced 5,757,000% short tons of sand and
gravel. As there are 1.4 short tons to fhe‘cubic yardf*> the state produced 4,112,142
cubic yards in 1972. Ninety percent of this material was used in the construétion
industry. A great deal of it was shipped out of.the state, mainly to the Boston
metropolitan area. Using'only.the areas of good potential and e*é]uding the contig-
uous zone, the total estimate of;166.8 million cubic yards of sand and gravelvwou]d
satisfy the state of New Hampshire's ]oéa] and export needs for 40 years. This kind
of pressure will not of course be brougﬁt oh the coastal area. Considerations of

distance‘and availability dictate that New Hampshire's need be filled by mining

throughout the state.

The mining of sand and gravel on land is controlled by the municipalities. In
the coastal zone planning area one town (Seabrook) prohibits commercial extraction
of sand and gravel, four towns have no regulations concerning sand and gravel extract-

ion, and the other towns all require a permit and place certain restrictions on sand

*: “Sand and Gravel", U.S. Bureau of Mlnes Yearbook 1972. USGPO
Standard conversion measure.

-9-



and gravel extraction. Qffshore the Governor and Council of the State of New Hamp-
shire have permit authority in the territorial sea. The Bureau of Land Management

controls mining in the contiguous zone and seaward.
V. Transportation and Navigation Needs

The Coastaf Zone planning area u£i1izes nearly every mode of transportation in use in
this country today except those involving passenger traffic on rails (which it used
to have as well). 7 |

Almost all passenger trips ake by prfvate automobile, the remainder are by
taxi, interstate bus, or airport limousine. A very few are by private aircraft or
boat (one carrier operates a passenger boat service to the Isle of Shoals).

Freight generally travels by truck, although significant amounts enter by freigﬁt-
er through the Piscataqua port faci]ities in Portsmouth and Newington, and, a sig-
nificant amount of rai1 freight paésés through the region enroute.

The planning érea does not have.any major transportation problems of its own
making. Traffic jams are limited to through traffic on I-95 and Lafayette Road
(Route 1). Very slow traffic is common along Route 1A along the coast during the
summer, but, it is clear thét those who are poking along at 15 miles per hour are
quite willing to do so. There are_there to énjoy the salt air and the view.

| The highway system in the planning area includes two major east west routes
(U.S. Route 4 and Route 101) and two major north south routes (Interstate 95/Spauld-
~ing Turnpike and Route_125). The location of the routes is shown on the map Figure
One. Table VI shows the traffic volume and design life of tﬁese routes and selected
other routes. |

-These capacities are the maximum number of vehicles per hour that a road will
handle -- not necessarily conveniently or safely. 'Highway traffic is reported in
vehicles per day. The design capacity may be reached or surpassed at any hour of
the dayQ’whi]e there may be little or no traffic at other times. For example, capac-

ity may be reached at prime commuter hours of 4-6 p.m. but at no other time of day.

m



Table VI

Comparison of Traffic With Capacities for Major Routes In Region

: ‘ % Aver. ~Date?:
Recorderl' : Estimated?- 19741' Annual Incr. est. dally
Location ' Daily Capacity Av. Day 1970-1974 Cap. Reach.
N.H. Turnpike (Toll) - 96,000° - 25,860 2.2 | 2020+
No. Hampton U.S5. 1 24,000 9,762 1.5 2020+
No. Hampton N.H. 1-A 14,400 3,657 2.3 2020+
Hampton Harbor-l—A : 14,400 7,234 .3 2020+
Newington Routé i6 , 64,000 22,616 | 4.3 1985
Stratham Route 101 - 14,400 10,675 5.2 1980
Exeter (E & H) _ 14,400 5,930 3.3 2018
Lee Route 125 14,400 4,667 3.7 | 2020
Somersworth N.H. 16A | "14,400 5,707 3.8 2020+
Dover N.H. 16 14,400 7,852 1.1 2020+
Spauldiﬁg Turnpike 64,000 - 9,196 5.8 2020+
Dover .
Spaulding Turnpike 64,000 25,726 4.4 2020+
Rochester : : ' .
Route 4 Northwood . 14,400 3,787 2.0 2020+
1. :

Department of Public Works and Highways.

Source: Automatic Traffic Recorder Report, State of New Hampshire

2. source: Calculated from. information in Appendix E, 1990 Fuctional
Systems Characteristics, National Highway Functional Classification
and Needs Study Manual (1970 to 1990), Manual B of National Trans-
portation Planning Study, U.S. Department of Transportation, Febru-
ary, 1970. :

3. Capacity based upon 6 lanes of traffic.
4,

before year 2020 if trends of 1970-74 continue.

~11-

Date 2020+ indicates that capacity is not expected to be reached



A1l of the traffic figures are averagéé - that is avekage Sunday or avérage weekday;
The hourly range of traffic befween peak hours and minimum hours is no known. This
means that multiplying lhe capacity (in VPH) of a stretch of road by 24 to get the
daily capacity is unreaiistic. In thfs region, at all of the traffic counter lo-
cations, over 90% of the daily traffic occurs between 5 a.m. and 9 p}m. For this
reason the daily capacity of a road was calculated td be the hourly capacity of thét
style of road times 16 (the number of hours between 5 a.m. and ‘9 p.m.)A

The expected date that capacity will be reached is purely an estimafe based
upon trends of the Tast four years. The figures do not take account of seasonal
‘variation. They are to be used as guides only. It is not expected that traffic on
the roads will behave in exactly this'manner.

The bWanning area is well served by motor transport companies. There are over
" thirty-five (35) local trucking firms based in the area. There are six (6) long
distance trucking firms. Twenty-four (24) large long disténcé firms serve the
region but do not héve terminals in the region. Truck service is demand elastic,
that is, companies can véry the level of service very readily in responses to market
conditions. | | | .

The planning area haé taxi service in all of its major municipalities. Most of
the non-private car east-west passenger movement is by taxi. There are a few buses
which take specialized users on east-west routes specifically. These are work buses
to the Portsmouth Naval Shipyard from Exeter and federally funded disadvantaged
citizen transportation. |

The major passenger movers in the planning area, outside of private cars, are
buses. There are three interstate carriers operating regular routes in the region;
Continental Trailways, Michaud, and Greyhoud Lines.

Table VII Bus Routes, shows the information for the major scheduled carriers.
In addition there are four_(4) charter lines in the area. Also the University of

New Hampshire runs a bus line fo Newmarket, Lee, Portsmouth and Dover. Only students
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and employees of the University are allowed to ride. There is also a limousine
' service from Dover to Boston with stops in Durham and Hampton which runs five times

a day, except Saturday.

Table VII
Bus Routes
Round Trips ,
Per Day Carrier Regjona] Stops _ Origin/Destination
5 . Michaud Dover, Durham, Newmarket, Exeter Springvaie, Mé./Boston
1 - Trailways  Dover, Portsmouth, Hampton Rochester, N.H./Boston
7 “Trailways Portsmouth, Hampton Portland, Me./Boston
2 Trailways Portsmouth, Hampton _ Berlin, N.H./Boéton
4 Greyhpund Portsmouth, Hampton : Portland, Me./Boston
7 Greyhound Portsmouth o Portland, Me./Boston
SOURCE: Tocal bus terminals -
' The Boston andbMaine provides rail service in the pTanm’ng area by two through

lines ana one regional Tire. Major sérvice is provided by the trunk line which

runs north-south between Portland and Boston, passing through Dover, Newmarket, New-

fields and Exeter. There is no passenger service provided, either through or local.
_ The New Hampshire segment of the}coastq1 line,, formerly through the Boston to South

Portland, Maine, is cut at- the southerly end by an. inoperative bridge - the Mer-
rimack River between Newburyport and Salisbury. Freight for.the coastal towns must

éb through Poktsmodth and Rockingham Juqctjon in Newfields.. Table VIII summarizes
the rail freight traffic in the region. Table IX shows the time lapse between freight

on board and delivery to major markets.

Table VIII
_ Rail Freight Traffic in Coastal Zone Plan/Area
» . Portsmouth to Rockingham Junction on.e round trip per day- 15-20 cars
Portsmouth, Newingtbn, Hampton Line one round trip on Wednes- 2-15 cérs

day, Friday

1
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Portland, Me to Mechaﬁicsvii]e, N.Y. two round trips a.day through . approx.:100_cars: -.

. Portland, Me. to Worcester 1 round trip through‘ ' 3 20-60 cars
Portiand, Me. to Boston, Ma. . one round trip a day through . 15-40 cars
Dover-Farmington-Gonic 1 round trip per day 5-15 cars
Dover-Oﬁsfppee 1 round trip 25-30 cars

.SOURCE: Boston and Maine Railroad

Table IX

Time Lapse BetweenAPickup and Delivery

Portsmouth/Dover and: ' Time Lapse
Boston ' : next day
New York : ' - 2 days
Chicago . o 4 days
Detroit 2 - o _ | 4 days

Source: Economic Area Profile, New Hampshire Department DRED 1969

. ’ Theré is only one civilian airport of any consequence 1'n' the region. That is
the Hampton Airpoft, a privately oberated general aviation facility. Most air
travelers go either to Logan International Airport (50 miles south of_the planning
area) or Manchester MUnicipa] Airport (46 miles west). A few go to Portland Municipal
Airpor? (40 miles northeast). There is no cohmercia] air carrier service available
closer than those three places. Pease Air Force Base which haé the equipment to
handle large commercial aircraft currently does not permit such use but has said
that they would allow commercial use of their control tower if a new runway parallel
to and one mile west of the present one and a new terminal building were constructed.
The required location for the runway would be in Great Bay. It seems likely, there-
fore, that for the immediaté future air travelers will continue to rely on Logan

and Manchester,
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General aviation fields serve mostly sport flyers and businesses. Fields
offering this kind of service cannot be too far away from their customers. Besides
Hampton and Manchester there are three general avaiation airports which, though
outside the planning area, serve the spbrt and business f]yers'of the area. They
are Sky Haven in Rochester, Concord Municipal in Concord, and Boire Field in Nashua.
The New Hampshire Aeronautics Commission has been attempting to get funds for a
general aviation field in Stratham or Exeter; 50 far- these efforts have not been
successful.

Airport size 1s-determ1ned in large part by the number of individual operations
which take place in a year. One operation (op) is a take-off or landing. Ops are
classified as to local (those performed by planes based at the airport) and intin-
erant. The Federal Aviation Agency-(FAA) requires 50,000 itinerant ops a year be-
fore they will build and operété an air cbntro] tower.

Hampton is alprivate]y owned genera] aviation airport* located east of U.S. Route
1 at Fbgg Corner fh Nofth Hampton.. It has a 300 by 2050 foot tﬁrf runway, no navaids;
it is partially it with homemade equipment. There are fwenty—one (21) aircraft based
there with 2600 itinerant and 3600 local ops in 1970.° Part time.repairs and 80 octane
fuel are available.

Concord Airbort is a publicly aned general aviation airport located southeast
of the center of the city off U.g. Route 3. It has three lighted bituminous runways.
Navigation aids include VORTAC and ADFT* Major power train and airfoil repairs are
available as are both 80 and 100 octane fuel. There are thirtyFthree aircraft based
at thé airport, with 6930 civilian and 3000 mi]itary itinerant ops and 12,315 local
Ops in 1970.

Manchester Airport has both general aviation and air carrier'service. The air-
port has two Tighted paved runways and offers major airfoil and power train repairs,

80 and 100 octane and jet fuel.

* Data on individual airports is from the N.H. Airport Directory 1970-71, the
New Hampshire Aeronautics Commission, and Paul J. Dwyer, Aviation Analyst, New Hampshire
Aeronautics Commission.
** VORTAC-stationary instrument approach facility available at Manchester, Nashua
and Concord. ADF-Tow frequency radio homing beacon for locating aircraft and airports.
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‘The airporf has a control tower and navigation aids include VORTAC and ADF.
There are 40 general aviation aircraft based there with 55,266 civilian and 1613
military itinerant ops and 63,564 civilian and 3632 military local ops.

Sky Haven airport is a publicly ownad general aviation airport with one lighted
paved runway located on Route 16 south of the city of Rochester. Major airfoil
and power train repairs are available. There are thirty-one aircraft based at the
facility. In 1970 therelwere 6510 itinerant ops and 11,625 local ops.

Boire Field is owned by the city of Nashua. It has one paved lighted runway
approximately one mile long. Navigation aids include the VORTAC and ADF. Major
power train and airfoil repaifs are available as are 80 and 100 octane and jet fuel.

"Boire had 36,000 itinerant and 91,200 Tocal ops in 1970.

There are two specialized transportation networkds in the planning area. These
are the gas distribution lines aﬁd the electric transmission lines. The map Figure
One shows the location of these facilities. Any expansion of these facilities would
depend upon market demand as perceived by the companies involved. Gas company
officials contacted did not feel that expansion was 1ikeiy in the near future. This
is especially true considefing the L.P. gas facility retent1y constructed in Newing-
ton which depends upbn ship, truck, and rail transport. ‘Public Service Company,
the sole generatdr-of electric power in the planning area has plans to greatly ex-
pand their generation and transm%ssion capacity. Precise location of transmission
rqutes is still not certain. Company officials may be contacted for latest revisions.

The New Hampshire Coastéi Zone p]annﬁng region has one major port, Porfsmodth/
Newington and several sma]]ef.ones. Thé port of PorEEﬁouth/Newington is a general
cargo porf handling mainly petro]eum.products. Table X shows the cargo handled at
Portsmouth for 1973. |

Other porté along the coast are Rye Harbor, Hampton Harbor and Seabrook Harbor.
These other harbors are used main]j to land the local lobster catch and for recreational

boating. E&ch one has its share of commercial sport fishing boats. Table XI lists
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the harbors and their moorings. The data was collected from the harbormaster of
each facility. A1l of the harbormasters queried said that they could fill any new
mooring facility that they could find. In all cases dredging of various amounts

would be needed before new moorings could be made.

Table XI

Moorings in New Hampshire Harbors

No. of Moorings

Harbor Recreational Lobster/Finfishing Sport Fishing Total

Seabrook 12 38 6 56
Hampton 67 - 15 A | 7 89
Rye 106 25 4 .35
Gosport 015 ) 15
Portsmouth 320 g | 400
520 | 158 17 695

~ SQURCE: Harbor masters of the various harbors.

Each one of the harbors has been the site of a Corps of Engineers navigation
project in the past. The following descriptions of these projections were obtained
from the Corps. As of the present time there are no new projects contémp1ated'or

underway. ' , ™

Portsmouth: . A
The project was adopted 3 September 1954, modified 23 October 1962, and 23 Déc-'
ember 1965 by the Chief of Engineers under Section 10f of the River and Harbor Act
of 1960, amended 1965. | ’ |
ProVides for a 35-foot channei, 400 feet wide with additional width at thé
bends by remoVa] of ledge rock at Henderson Point, Gangway Rock, Badger's Island,

the Maine-New Hampshire Interstate Bridge, and Boiling Rock, from deep water in
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Porismouth Harbor to a point about 1,700 feet above the Atlantic Terminal Sales dock‘
in Newington, with a 850-foot turning basin above Boiling Rock and an 850-foot
turning basin at the head of the broject; and a 6-foot channel, 100-feet wide from
Little Harbor through the Rye-New Castle drawbridge and then northerly between the
mainland and Leach's Island to deep water>near Shapleigh Island, and a. 6-foot chan-
nel, 75-feet up Sagamore Creek with an anchorage strih of the same depth, 75-feet
wide and totaling 3 acres, in Sagamore Creek.

The 35-foot channel was completed in Febrary 1969. Construction of the small
boat channels in the Rye-New Castle area éomp]eted in February 1971. The project

cost: $5,353,357.

Rye Harbor: .

.The existing project authorized.by the River and Harbor Act of 1960 provides
fof a 10-foot deep entrance channel,_an access channel 8 feet deep to the head of
the harbor, an anéhorage 8 feet deep over a 5 acre area at the south side of the

harbor, an anchorage 6 feet deep over a 5 acre area at the north side of the harbor,

~and for maintenance of existing breakwaters at either side of the harbor entrance.

The waterway was dredged in 1962 and the spoil material placed on the state-
owned land at the head of the harbor to provide a fill area for construction of a
public landing and for future expansion oF shore facilities. Supplemental work was
undertaken in 1964 for removal of two small ledge areas encountered during the dredg-
ing work. Local interests contributed 32 percent of thevproject cost and, in addi-

tion, made anchorage'and shore improvemenis. The harbor is used by lobstering and

. fishing boats, as well as by recreation craft.

Hampton Harborf

Hampton Harbor is a rectangular lagoon behind the barrier beach villages of
Hampton Beach and Seabrook Beach. It is located at the mouth of the Hampton River,
about i.5 miles north of the Massachusetts state Tine. A small lobstering fleet and

numerous_recreationa1 craft base at the harbor.
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A project was approved in 1964, under Section 107 authority of the 1960 River
and Harbor Act, providing for a channel 8 feet deep gnd 150 feet wide across the
entrance bar, and for extension of éxisting state-built stone'jetties at the harbor
entrance. Work on the federal project was accomplished under two contracts during
1965. Local interests contributed 49 percent of the project cost.

A third contract was accomplished in 1965, as part of the authorized nourish-
ment of the existing Hampton Beach project, in which dredged material from channel
and anchorage areas within Hampton Harbor was placed at the northern end of the
Hampton State Beach.

Local interests are required to maintain at least 22 acres of'anchorage and
access channels 6 feet deep wfthin the harbor and maintain two public landings. A
safe walking surface was provided along the top surface of the north Jjetty extension
for use by sport fishermen.

The Corps has no plans for expansion of the navigational facilities in any of
the harbors. Any more work would have to be requested locally and d1rect1y authorized

by the U.S. Congress.

VI.. Floods and Flood Damage Prevention

- Floods are a reasonably common occurrance in the Coastal Zone p]anning area.
The most common type are coastal floods triggefed by a storm at sea coupled with
high tides. The most recent floods of this type were in February, 1972 and December
1974, Areas in Séabrook, Hampton, Rye and New Castle we;e flooded at those times.
Plaice Cove and North Beach in Hampton and Route 1A in Rye were the worst hit areas.

Annua]]y in thé\spr1ng certain low lands of the planning area are f1ooded by

stream overflow due to spring rains and snow melt run-off. Due to the localized
nature of the flooding and its relatively small scale, records of its extent have not
been systematiéa]]y kept.

A check of the records of the Corps of Engineers and the Soil Conservation Service

reveal no major flood prevention works in the planning area. There were, however,
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two major beach erosion projects done by the Corps. One at Hampton Beach in 1955
and 1965 and one at Wallis Sands in Rye ih 1963. Both of these projects involved
the placing of sand fill on the beach and the construction of sea walls and other
works to pfevent the loss of sand. The Soil Conservation Service has constructed
many drainage facilities for individual co-operators which ser?e to control locally
.the impact of the spring run-off floods.

A1l of the towns in the Coasta]vZone planning area have been declared flood
prone for the.purposes_of the National Flood Insurance program. North Hampton
has not yet received its maps showing the flood hazard boundaries. New Castle,
Newmarket, Exeter, Hampton, Portsmouth and Dover are eIiQib]e communitities. Part-
jcipation in this program requires that-communities regulate construction in the.
special flood hazard area so as to minimize the loss due to flood. A1l of the towns

in the region have either adopted or proposed to adopt such regulations.
VIi. Communications Needs

Communications in the Coastal Zone Planning Area are handled in the same way -
as throughout the rest of the country. They major means of communications is by
telephone. Service is available in the entire p]ann1ng area. There are twelve
telephone exchanges serving the reg1on The main serving offices are in Dover and
Portsmouth. One telephone directory covers the entire region with the egception of
Seabrook and part of Hampton Falls. |

Postal serv1ce 1s next most commonly used communication means in the p]ann1ng
area.. All of the mun1c1pa11t1es with the except1on of Madbury and Newington have
their own post office and zip code. They are all serviced out of the Portsmouth main
post office and have 038 zip cooe prefix; Table XII Tists the towns and zjp codes,

In addition to the individual communications media listed above there are three
forms of mass communications avajlable in the Coastal Zone Planning area. These are
radio,’te]eyisioh, and newspapers. The newspapers circu]éted‘in>the Coastal Zone

planning area are Tisted in Table XIII. Table XIV 1lists the radio and television

-20-



stations.

A1l of these communications media are capable of expansion to meet the needs

of an expanding population.

Table XII

Towns in Coastal Zone Planning Area and Zip Codes

Dover ' 03820
Durham 03824
Exeter | : 03833
Greenland 03840
Hampton. 03842
‘Hampton Falls 03844

Madbury (from Durham or Dover)
New Castle 03854
Newfields - 03856

Town

Zip

Newington (from Portsmouth)

Newmarket
North Hampton
Portsmouth
Rol1insford

*. '
Rye

*

Rye Beach

Seabrook

Stratham

* Both Tocated in township of Rye.

Table XIII

03857
03862
.03801_
03869
03870 .
03871
03874
03885

Newspapers_in—the Coastal Zone PTanning Area -

Name
Foster's Daily Demoérat
Portsmouth Herald |
Exeter NeWs-Letter
Hamptoﬁ Union
Rockingham County Gazette

The New Hampshire

Local

Town Frequency
Published  Published

Dover Daily

Portsmouth Daily

Exeter- Weekly
Hampton Weekly
Hampton Weekly

U.N.H. Semi Weekly
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Area Covered
Dover,'Durham, Exeter. 
Portsmouth, Exeter, Rye
Exeter, Hampton, Newmarket
Hampton, Seabrook |
A1l Rockingham County
U.N.H.



ﬂ?,n

Published Outside . Area

Manchester Union Leader N Manchester Daily & Sunday All

Bordertown News

Boston Globe

- Boston Record A

and Herald Trav

New York Times

Call Letters

WTSN-AM
WDNH-FM
WVNH-FM
WBBX-AM
WHEB-AM/FM

WKXR-AM

- New Hampshire Times ' Concord Weekly All

Newburyport, Ma. Weekly Hampton, Sea-
brook, Exeter
Boston, Ma. Daily & Sun. All

merican
eler Boston, Ma. Daily & Sun. All

- New York City Daily & Sun. All

Table XIV

Radio and Television Stations
in the Coastal Zone Planning Area

Radio Located in Planning Area

Town A ’ Area Served
Dover A Dover, Durham

Dover | Dover, Durham
Dyrhém‘ Dover, Durham, Newmarket
Portsmouth Pdrtsmouth, Rye, Hampton
Portsmoﬁth Portsmouth, Rye, Hampton

Exeter . ' Exeter, Stratham, Newfields

Radio Located Outside Planning Area

WWINH-AM

Rochester Dover, Durham

Various Boston and Haverhill AM and FM stations

Television Located in Planning Area

WENH-TV

catv®

catv’®

Durham All
Dover Dover

Portsmouth Portsmouth
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Television lLocated Outside the Planning Area

WBZ-VHF Boston, Ma. All
WHDH : | Boston, Ma. All
WCVB Boston, Ma. All.
WGBH ‘ Boston, Ma. All
WCSH Portland, Me. All
WGAN | Portland, Me. Al1
WMTW Poland Spring, Me. All
WMUR~VHF Manchester, N.H. All
WSBK-VEF Boston, Ma. - All
WGBX~UHF | Boston, Ma. All
WLVI-UHF v Boston, Ma. _ .All

SWMW-VHT Worcester, Ma. Ali

. .
These are cableAStatiOns licensed in those towns only.

VIII. Requirements for Achieving Water Qué11ty‘

| The quality of New Hampshire's coastal waters has improved over the past five
years, though some areas still fall far below the Tegal Class B quality standards.
According to the Federal Water Pé]lutidn Control Amendments of 1972, all state waters
must meet the adopted legal classification standards possible by 1985. There is a
real -possibility that the state could achieve these water quality standards by the
proposed deadlines, but only if stringént‘controTs over all potentié] point, and
non point, sources are implemented.!

A‘survey of all coastal waters indicates that certain areas of the coastal zone

presently meet or exceed the legal C)éss B standards. Most of the waters along the
immediate coast from Seabrook to New Castle are identified as Class A. In addition,

waters in Hamptdh Harbor and Great Bay are generally Class B or better. However,
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other areas, particularly along the inland rivers, preseht serious water quality
problems. |

The major pofnt sources of po11ﬁtion along these rivers are the result of both
industria] and municipal outfalls. A few point saurces have discharges large enough
to be significant in and of themselves. However, the majority become significant
because of the marginal impact the& produce on an already polluted river. The New
Hampshire Water Supply and Pollution Control Commission (WSPCC) has identified all
major point sources, inc]uding'type and quantify of discharge, and has initiated plans
to reduce theseyeff]uents.* |

According to the plan, there are 20 industrial point source polluters in the
entire coastal basin area. One industfy, Clemson Automotive of Exeter, is responsible
for nearly 50 percent of the total Biological Oxygen Demand and Suspended Solids
produced by all industrial sources.. Clemson has begun construction of a‘waste treat-
ment facility which should be in operation by 1976, thué eliminating a major source
of industrial pollution. Two other major polluters, Spaulding Fibef Company and
Milton Leather Board Company, have initiated plans to install pollution control
equipment by 1977.

| If all the industria] po]]utefs comply wfth the implementation schedule proposed

by the commission - and it is expectédvthey will - then one major source of exist-
ing water pollution should be viftua]]y eliminated by 1977. In addition, all new
industries locating iﬁ this area will be.required to install the best applicable
pollution control equipment available to'jnsure that'no future deterioration of water
quality will occur.

Municipal sewagé outfalls repfesent a more serious threat to water quality.
'Total'discharges from all sources approximates 12 million gallons per day (MGD)
bf which only 3.2,MGD receives secondary treatment prior to discharge. Although

a}] municipalities are required by the Federal Water PollTution Control Act to adopt

R _
Piscataqua River and Coastal New Hampshire Basins Water Quality Management

Plan, New Hampshire Water Supply and Po]]ution Control Commission, 1975.
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secondary.sewage treatment technology by 1977, it 15 already apparent that some
extensions wf11 be required.

The most significant municipal polluter is the city of Rochester. A secondary
treatment system planned to handle the sewage of Rochester, East Rochester and Gonic
failed shortly after construction was completed late in 1971. Since then, raw
sewage amounting to 2-3 MGD has been discharged directly into the Cocheco River.
Political haggling and Titigation have impeded efforts td repair the malfunctioning
system, or to take any other course of action to alleviate the problem. Recently |
however, pressure from the EPA and the New Hampshire Water Supply and Pollution
Control Commission has forced the city to begin planning for a new secondary treat-
ment facility, but it is hot scheduled for completion until 1978. Obviously this is
one case where the 1977 dead]ine»wi]] nét be met.

Other municipalities (Dover, Exeter, Portsmouth) with outdated or inadequate
treatment facilities have plans to upgrade their systems by 1978. Those municipal-
ities which have no treatment facilities at present are scheduled to "come on line"
by 1978 at the latest. However, it is highly conceivable that political and/or
financial constraints, similar to those experienced in Rochester, could delay im-
pfementation of the proposed schedule in other communities as well.

Apparently, adequate federa] funding is available (under section 301 of the
1972 Federal Water Pollution Control Amendments) to help finance actual construction
of municipai sewage tfeatment facilities. However, construction is onty the last
pﬁase in what can often be a Tengthy planning process to determine the most appropriate
system for a specific town. Not until this year (1975) was most of the federal
money previously allocated fof area-wide waste treatment management planning, actually |
released. As a result, many municipalities are behind schedule in the planning phase
of the management program.

Subsequent delays in the design and construction phases can a]so be anticipated.
The extent of the delay may depend upon how quickly a section 208 waste treatment

planning program can be initiated in the coastal region. It is already apparent that

-27-



not all municipal wastes will be recieving secondary. treatment by the proposed 1977
deadline. However, it is still possible that with an adequate planning program the
1983 deadline for Best Applicable Technb]ogy on all municipal sewage treatment fac-
ilities can be met.

Non-point sources of pollution present another definite threat to water qual-
ity in the New Hampshire coastal area. Thus far, however, "the Waster Supply and
Pollution Control Commission has not been able to determine the extent of these im-
pacts, because fhey are presently masked by the more obvious point source discharges.
A Timited investigation of non-point sourées such as agricultural runoff, erosion
due to construction and logging, sewage seepage from private systems and storm water
runoff, is being conducted by the Water Supply and Pollution Control Commission.
However, their resources are limited and the major portion of their time and energies
are necessarily devoted to regu]éting point sources. |

The WSPCC has tentat1ve1y identified certain areas where non-point sources may
be causing 51gn1f1cant deter1orat1on of the water quality. One such area is a seg-
ment of the Lamprey River between Raymond and Newmarket which is presently categorized
as‘C1ass C water. No point source polluters have been identified along this river
segment and therefore, the WSPCC believes that non-point sources, particularly agri-
cultural runoff and sewage seepage, are the primary causes of the poor water quality.

Although the WSPCC may be éb]e to regulate certain non-point sources such as
agricultural runoff, ohce they have been identified, other non-point sources may
be extremely difficult to control. One source in particular, urban runoff, will be-
come an increasing]y‘significant source of.po]]utidn unless measures are taken now
to mitigate the potenfiai impacts. Increased urbanization of the coastal area is =
inevitable, and under present development practices, increases in urban runoff are
an unfortunate consequence. Unless storm watér runoff is treated prior to discharge,
we can expect periodic, s1gn1f1cant increases in quantities of 011, chemicals, sedi-
ments and other pollutants entering the water table. The long term effects of these

pollutants on the water quality can not yvet be determined.

-28-



"

‘Another impact associated with urbanization is an increased strain in the
existing water supplies of the area. Overuse of the water supply by an increas-
ing population could reduce hydrostatic pressure enough to cause salt water in-
trusion, or at the least reduceboutput.

The WSPCC is confident that the legal classific ation for New Hampshire coastal
waters can be achieved by 1983 if all recommendations in the Piscataqua River Basin

Plan are followed. However,'as was indicated earlier in this report, political,

- financial or time contraints may reduce chances of meeting the implementation sched-

ule, particularly in the case -of municipal sewage treatment facilities. In addition,
the extent of pollution attributable to non-point sources can not yet be accurately
determined, though it is suspected to be significant in some areas. Failure to
identify and regulate significant non;pbjnt sources could further delay efforts to
achieve Class B water quality 1n‘a11 coastal waters by 1983.

The abatement measures outlined in the Basin Plan are é good general summary
of the actions neéessary to.achieve acceptable water quality. However, the specifics
of implementation are not clearly defined. It is obvisous that adequate funding is
one important factor detérmining the success'of the plan. Equally important is the
development of specificAcontrols over all land and water uses which have a poten-
tially adverse impact on water quality.

The New Hampshire Water Supb]y and Pollution Control Commission has some regu-
j?rtory authority over activities with obvious impacts, (i.e. point source poliuters).
However, indirect controls, éxercised through careful land use planning, are equally
important, particularly in eliminating non-point sources. At this point, it seems
imperative that an area wide waste treatment management program (Section 208, 1972
Federal Water Pollution Control Amendments), be implemented for the entire coastal
area. ‘Such a program could ensure that adequate advanced planning for sewage treat-
ment facilities is initiated by a11 municipalities, hopefully in time to meet the
1983 deadline. In addition, "208" planning can accomodate related water qda]ity

problems such as non-point sources and population increases leading to urbanization.
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Clearly then, a'waste treatment management program with sufficient implementation
powers represents the most effective way to achieve and maintain the highest water

quality possible in the New Hampshire coastal region.
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PREFACE

Seventeen municipalities make up the New Hampshire Primary and Secondary
Coastal Zone as defined in this report. Four towns are in Strafford County and

thirteen are in Rockingham County.

The municipalities overlap two planning regions; the Strafford and Southeastern
Regional Planning Commission, which are part of the Strafford Rockingham Regional

« Council.

The task of gathering information for this report was complicated by the fact
that this area overlaps two Department of Employment Security Tocal offices. Six |
municipalities studied are served by the Dover office, constituting 33% éf the .
eighteen. towns that.are served by that offiée. Eleven municipalities aré served
by the Portsmouth office, constitutin§-48%'of the twenty-three that are served by

that office.

Because data that is available at the State Employment office is not broken
down below the regional office level, and because the studied municipalities com-
prise less than 50% in either the Dover or Portsmouth office areas, the data is not

as precise as might be desired.

The only source of individual town information is the 1970 U.S. Census.
Because the information for the. Census was co-lected in 1969 and it is now 1975,

the utility of that information is also restricted.

Sections of this report are based on information and uses techniques from the
Economic Report and Projections Study by the Southeastern New Hampshire Regional

Planning Commission.
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Introduction

The purpose of this report is to provide an economic overview of the New
Hampshire secondary coastal zone through an analysis of available information on

the labor force.

‘This report assesses the size, composition and health of the labor force; .
predicts trends by relating the regional labor force to trends in the state and

national labor force; identifies objectives and general areas for future industrial

’ growth.

This report is a general overview, presenting a partial picture of the complete
economic base of the coastal zone. For specific planning, an ana]yéis of the entire
economic base should be made. Work to aid in that end is now underway at the

University of New Hampshire under a Sea Grant funded project.

Labor Force - Employment Distribution and Trends

This section examines primary and secondary coastal zone employment trends and
the implications of national trends for this region. Since New Hampshire Department
of Employment Sécurity pub]ishéd figures over a larger area than just the coastal
zone, the 1970 Census employment figures are the most recent and accurate for the
region. Table 1 gives percentage employment distributions’ derived for the 1970

Census figures for this region, the state and national levels.

As an employment area the nonmanufacturing sector is more than twice as impor-

-tant as the manufacturing secfor‘in the coastal zone, being slightly larger than on

the state level and slightly less than the national Tevel. Within the nonmanufac-
turing sector the subsectors of Trade and Services are the largest employment areas,

being significantly larger than the state percentages. This is as expected, because



the coastal zone is more densely populated than the state as a whole, thus requiring
more wholesale and retail trade facilities and more personal and professional ser-
vices. Nationally, a slightly larger percentage of the labor force are employed

in the Trade subsector and significantly has in the Services subsector.

In the coastal zone the manufacturing sector employs a significantly §ma11er
prqportion of.the labor force than on the state level, entirely due to the smaller
nondurables subsector. This is due to the decline of the texiile and leather indus-
tries in the coastal zone and the general transferrance of the primarily semi-skilled
and unskilled workers to employment requiring low skill levels in the nonmanufacturing

sector.

Coastal zone employment trends cannot be accurately identified because the only
available information that spans more than one year, Dover-Portsmouth Office area
Employment Security information,'covers more than twice the towns within the coastal
zone. However, a look at this information and the implications of national trends
combined with known characteristics of the region will indicate general trends for

the region.

To establish projected national employment trends a simple linear regression
analysis of the data in Appendix I was done. The fechnique is based on the assump-
tion that the employment trends experienced over the past three decades will con-

tinue into the future. The formula used was:
Y = A + BX

where Y = the emp]oymeht'figure for year X, A = the intercept on the Y axis,

B = the estimator used in the projections, and ¥ = the year. ~Data for 1939-1970 was
used to calculate the estimator B because before that year the data was incomplete
(see Table 3). 1In all cases the estimators (B) calculated were judged to be

significant, i.e., they were statistically shown to be non-zero 95% of the time.



Table 5 was generated by solving the formula Y = A + BX for Y where A and B
were provided by the regression ana]yéis and X is the year for which the projection
is desired. Y was then converted into percents in an effort to show expected trends
in the importance of different employment sectors. In analyzing the data bresented
in Table 2 it is important to note that nationally the employment impact 6f manu-
facturing (bofh durable and non-durable) and transportation and public utilities
Wi]] dec]ine steadily, while services and local governments incre ase, and trade and'
finance increase slightly. The resu]ts‘in the mining sector illustrate a major
" defect of regression analysis. Mathematically a negative contribution of a single
variable in a system is possible whether or nof such is possible in the real world.
A reasonable interpretation of the projections for mining would be that the rate of
decline of the past thirty years will be much reduced, but that mining will continue
to be a less and less fmportant employer in the nation. In this region, of course,

mining presently has almost no significance.

A1l of the above -analysis is based on the initial assumption that the trends of

the past thirty years will continue for the next fifty.

Table 3 gives the percentage employment distributions in 1972 and 1973 for the
Dover-Portsmouth area and the state. On both levels, the percentage of the tofai
Tabor force employed in the manufacturing sector has declined while the nonmanu-
facturing sector has expanded. National trends indicate that this relationghip will

continue.

Withih the manufacturing sector, durabies manufaéturing increased 0.3% while
nondurables decreased 1% in the Dover-Portsmouth area and by similar amounts on the
state level. Nationals trends indicate that both durables and nondurables employ-
ment percentages will steadily decrease. In the Dover-Portsmouth area, it is
predicted that the durables manufacturing subsector will maintain its relative

share of total employment for at least the next decade.



Within the nonmanufacturing sector, Trade and Services (and other) experienced
significant gains in the Dover-Portsmouth area and the staté. Nationally, it fs
indicated that these sectors will continue to increase slightiy. If the Dover-
Portsmouth area continues its rapid rate of population growth, it is likely that

these subsectors will continue to expand at least the national rate.

Labor Force - Size

The last accurate cdmpi]ation of the size of the primary and secondary labor
force was in the 1970 Census. There were 35,349 persons employed, of which 10,297
'were employed in the manufacturing sector, 22,210 in the nonmanufacturing sector

and 2,842 not reporting any industry.

Statistics on population usually translate directly into statistics on labor
force size. According to data develobed by the Portsmouth Economic Commission, for

each 1,000 residents there are approximately 400 persons in the local labor force.

Table 4 gives the 1974 and projected, through the year 2000, popu1ations; Note
that there are presently two urban centers, Portsmouth and Dover,Athat account for
45,884 persons or'47.9% of the total popu]ation of 95,803. However, by the year
2000, the Commission predicts that this percentage will decline to 30.4% as the
secondary urban areas of Exeter Hampton-Seabrook and Durham develop and the remain-

ing towns experiencebexten51ve population growth.

Based on the projected population estimates and the estimate of 400 persons
out of every 1,000 persons participating in the labor force, the following labor

force projections were made:



Dover
Durham
EXeter
Greenland
Hampton
Hampton Falls
Madbury

'New Castle
Newfields
Newington
Néwmarket
North Hampton
Portsmouth
Rollinsford
Ryé

Seabrook

Stratham

Totals

Table 4: Population Projections™ (000's)

1974

23,233

5,558
9,900

1,980 -

9,264
1,452
769
907
831
700
3,615
3,500
22,651
2,008 -
4,355
3,690
1,350

95,803

1980 1990
28.0 29.
14.0 20.
10.0  11.
2.8 5.
9.6 10.
1.6
.8 1
1.3 1
1.0 1
2.0 3
3.8 4.3
8.0 13.0
21.0"*  21.5
2.7 3.2
5.8 8.5
. 5.5 7.2
2.5 4.2

119.4 14€.5

[aV]
. . . o ‘e
o N ~ ™~ (=] (8] L] S5} o o

%
*

2000

35.
25.
14.

9.
12.

188.

* _ :
As prepared by the Southeastern New Hampshire Regional Planning
not including Pease Air Force Base

Commission, Jan. '72

kK . . . . . b.
These projections are recognized as being too Jow {as of 1975). No new projections
have been made as yet.



TABLE 5
PROJECTED LABOR FORCE - PRIMARY AND SECONDARY COASTAL ZONE

Year Total Population Labor Force
1974 95,803 38,321
1980 119,400 47,760
1990 148,500 - - 59,400

2000 188,900 75,560

The 38,321 wofkers are divided into 10,536 workers (see Table 3) emp]oyed.in
manufacturing and'27,785 either emﬁ]oyed in nonmanufacturing or potentially employ-
able in an undefined employment sector. Note, in Table 6, that Dover, Seabrook and
Portsmouth combined employ 75.7% of the total manufactufing labor force, with Dover

employing 39.6% by itself.

The available labor force is reduced somewhaf by residents commuting to out-
of-state jobs. A 1970 Census examingtion of commuting patterns (see'Commuting
Patterns gection in this réport) reveals that-3,491 residents commuted to out-of-
state jobs, primarily at the naval shipyard in Kittery and to a variety of locations
in Massachusetts. The number of persons commuting to jobs in Massachusetts is

expected to increase.

Average Earnings by Category

An examination of the average weekly wage scales of the various employment
cateogires is instrumental in determining the relative impact of various industries
on the local economy. Table 7 gives the average weekly earnings in the Dover-

Portsmouth Department of Employment Security Office areas and in New Hampshire as



Table 6

MANUFACTURING EMPLOYMENT BY MUNICIPALITY,
PRIMARY & SECONDARY COASTAL ZONE*

Déver 4,176
Durham '2
Exeter ' 827
Greenland 74
Hampton ' 140
Hambton Falls 6
Madbury o 0
New Castle o 0
Newfields 400
Newington . : 320
Newmarket 729
No. Hampton 7
Portsmouth 1,749
Seabrook 2,050
Stratham - 0.
Rollinsford 54
Rye 2

Total 10,536

*N.H. Office of Industrial Development, Made in New Hampshire, 1975,




Table °7: Average Weekly Wages - Pover-Portsmouth,
Office Area and New Hampshire for 1973.

: , Dover- '

Industry Ports. N.H.
Average - all industries 128.62 137.40
Manufacturing 144 .56 152.81
Durable goods 168.89 163.06
Lumber and wood products 133.99 138.13
Furniture and fixtures 123.79 128.69
Stone and clay products 177.46 182.23
Primary & fab. metal pds. 169.17 168.00
Electrical products - 150.31 163.29
Machinery 180.92 180.56
Miscellaneous and other 151.35 - 182.21
Non-durable goods - 127.81 141.67
Food and kindred .products 142.09 161.69

" Textile mill pds. & apparel 130.14 121.32
Paper & allied products 152.22 189.65
Printing & publish. - allied 130.20 157.85
Leather and leather products 106.69 113.77
Other non-durable 152.14 168.38
Non-manufacturing 112.79 127.56
Construction (inc. mining) 157.40 177.31
Trans., comm., utilities 161.80 . 188.88
Trade ‘ 102.12 111.27
Fin., ins., real estate 129.91 144 .46

Services and other ' 99,25 109.42

* ' :
Based on data published by the New Hampshire Department

of Employment Security.




a whole for 1973. Bear in mind that the primary and secondary coastal zone comprise

only @ 50% of the Dover-Portsmouth Office areas.

Manufacturing paid higher average weekly wages, $144.56, than non-manufapturing,'

$112.79, with durables manufacturing, paying more, $168.89, than non-durables, $127.81.

‘The highest average weekiy wage paid was in machinery, $180.72, under durables
manhfacturing, as were the next two highest. The next two highest average wages
paid were under the non-manufacturing sector in Transportation, Communication and

utilities, $161.80, and in construction and mining, $157.40.

The average for all industries, $128.62, was less than the avefage for the state,

$137.40, as were the wages paid in all.sectors except durables manufacturing.

It is these statistical comparisons that have promoted the belief that heavy
industry is the best 1hdustry a region, or town, can attract - plus the higher

taxable property often present in heavy manufacturing installations.

When the averége local citizen thinks of industry, therefore, he thinks of
manufacturing, and when thinking of attracting industry, of attracting new manu-
facturers. As dehonstrated above, however, although there are decided advantages
to some manufacturiﬁg categories in terms of wage sca1és and multiplier effects, the
nop-manufacturing industries are the growth employers of the future. It is important
that the region also work actively to maintain existing manufacturers. As a result
of technological change local plants will become outdated. Replacements will be
needed. Other sections of the country are exérting attracting influences on
employers now located here. This region must offset these outside influences by
trying to keep what it has, to help it modernize, and to point out why this is a

good place to stay.
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As shown by the rates employers are charged for participation in the unemploy-
ment compensation program, non-manufacturers are for more stable in their employment
patterns.  Further advantages of non-manufacturing employers are, unlike heavy
manufacturers, a generally lesser cost to the municipality for utilities such as
sewage dispotal, water supply, highways and other transportation facilities, and
overall a general benefit for the community because such industry genera11y does

not pollute the air or water, generate truck traffic or make much noise.

Commuting Patterns

Data for Table 8 was obtaxned from the 1970 U.S. Census, Journey to Work
charts. A]though the information is f1ve years old, the emp]oyer situation has
not changed dramatically. : _
: )

In 1970, of the 32,634 person labor force, 79% were employed'Within their

respective county of residence. However, fewer workers were employed in thelr

home county of Strafford (72%) than were in Rock1ngham (81%).

Of the 7,357 persons working outside their county of residence, 63% were
empioyed in York-County, Maine, the principal employer there being the Portsmouth
Navy Yard, 25% were employed in Massachusetts and 12% in other regions of MNew
Hampshire. Although the 1970 Census data does not identify specific employer
coneentratfon areas in Strafford County, Dover is knownto be a concentrated man-

ufacturer employer area.

The trend for the future is for a continuance of the existing comnuting pattern.
The Portsmouth Naval Shipyard has work scheduled for the next several years. Al-
though efforts are being made to attract industry to other towns in the region,
Portsmouth and Dover are by far the most concentrated employer areas. Migration
to the southern towns from Massachusetts is expected to continue resulting in an

increase in the commuting to Massachusetts to work.



Table 8: Commuting Patterns from U.S. Census, 1970
| N.H.
Mass.  Other Areas = Strafford Ports. Rock.
Dover 5 87 5960 539 326
-Durham . . 7 108 2377 74 199
Exeter - 170 65 118 129 2499
Greenland 23 0 19 197 275
Hampton 251 19 9 320 1446
Hampton Falls 36 8 10 22 284
Madbury 0 20 227 0 14
.- New Castle ¢ 0 29 117 112
Newfields 10 5 0 44 138
Newingtonl 0 0- 29 50 - 41
Newmarket 16 22 -264 147 733
North Hampton 32 21 35 201 619
Portsmouth | 62 74 1351 4664 2803
Rollinsford 0 0 478 38 0
Rye 37 28 66 649 370
Seabrook 326 6 0 36 510
Stratham | 22 0 48 63 370
9 463 10,107 7290 10,739
Inside County of Residence:
Rockingham 15,744 . 81%
Strafford 9,533 72%
Outside County of Residence:
Rockingham 3,655 19%
Strafford 3,702 28%

~ Per Cent of Other Than in County Employed:

York, Maine 63%
Massachusetts 25%

' Other N.H. 124

- ‘York, Me.

628

74
1208
112

177 -
12
12
2496



April 1975 Employment and Unemployment 5

Employment and unemployment inforﬁétion by category is available at the Depart-
ment of Employment Secq?ity State Office level only. Category breakdowns at the
regional office level will not be available until the middle of 1976. At mid-

Apri1 1975, the Dover office, with a labor foréelof 38,300, had 3,700 persons,

or 9.7% unemployed. Dufing April, 1974 the Dover office reported 1,500 persons (4%)
unempioyed. For April 1975, the Portsmouth office with a labor force of 34,450
persons, had a 2,550 persons, or 7.4% unemployed. For the same period in 1974,

. 5 Portsmouth reported 1,350 persons (4%) unemployed. The average ﬁnemp]oyment rate
in the Dover-Portsmouth area is 8.6%. Comparison of the Dover-Portsmouth rate

with the state and national rates is given in Table 9.

Table 9

Employment and Unemployment Dover-Portsmouth
Office Area, State, National.

Dover-Portsmouth N.H. ‘National

Persons in Labor Force - 72,750 369,100 91,369,000
Unemp] oyed 6,250 29,100 7,820,000
% Unemployed 8.6 ' 7.9 8.6
Employed 66,500 | 339,900 83,549,000

Table 10 provides employment breakdoWns by categories on the state level for
April 1975 and compares it with the employment in April 1974. While this infor-
mation sheds little light on the employment situation‘in the coastal zone, it‘does
indicate the health of various employment categories relative to each other during

a recessionary period.



labte 1y

New Hampshire Civilian Labor Force, Total Employment and Unemploymentx
and Nonagricultural Wage and Salary Employment’
as of the Middle of the Month

Number of Workers

Numerical change from

Industry April March April Previous  Previous
1975 1975 197k month year
1. Civilian labor force 369,100 363,700 357,200 5,400 11,900
2. Unemployment 29,100 29,600 12,500 ~500 16,600
Percent of labor force 7.9 8.1 3.5 XXX XXX
3. Employment total 339,900 333,900  3ulL,600 6,000 . =k,700
4. Persons involved in :
labor disputes 100 200 100 -100 0
. Nonagr. wage & salary 294,600 289,000 - 298,750 5,600 -4,150
Manufacturing 84,750 83,750 94,900 1,000 -10,150
Durable goods 46,150 46,400 51,400 -250 -5,250
Iumber & wood prods. 4,700 4,750 5,200 -50 -500
-Furniture & fixtures 1,800 .. 1,850 2,150 -50 -350
Stone & clay prods. 1,450 1,500 1,650 -50 -200
Primary metal prods. 2,500 2,600 2,800 © -100 -300
Fabricated metal prods. 3,850 3,850 k,100 0 -250
Machinery (exc. elec.) 11,150 11,150 11,800 0 -650
Electrical prods. 16,250 16,300 19,200 ~-50 -2,950
Miscellaneous prods. 1,500 1,500 1,650 0 ~150
Other durable goods 2,950 2,900 2,850 20 100
Nondurable goods: 38,600 37,350 43,500 1,250 -4 ,900
Food & kindred prods. 2,900 2,900 3,000 0 ~100
Textile mill prods. 5,000 i 650 6,650 ° 350 -1,650
Apparel 2,550 2,500 2,850 50 -300
Paper & allied prods. 6,550 . 6,550 7,300 0 ~750
Print., pub. & allied 4,650 4,650 4,800 0 -150
leather & lea. prods. 9,400 9,400 10,500 . 0 ~1,100
Other nondurable goods 7,550 6,700 8,400 850 -850
Nonmanufacturing 209,850 205,250 203,850 4,600 6,000
Construction (inc. min.) 15,350 13,300 16,150 2,050 -800
Trans., comm. & util 12,400 12,650 12,450 -250 _ =50
Trade 62,800 61,050 61,300 1,750 1,500
Fin., ins. & real estate 15,150 14,850 1k,150 300 1,000
Service industry & other 54,300 53,100 51,800 1,200 2,500
Government 49,850 50,300 48,000 -L50 1,850
Federal 10,100 10,100 9,650 0 450
State 13,500 13,600 12,750 ~-100 750
Local 26,250 26,600 25,600 -350 650

* hew Hampshire Departwent of Emp]oyment Security.
2.

Number 326, HMay 1975, p.

Employment and Unemployment in N.H.



During the period from April 1974 to April 1975 manufacturing categories under
durable goods and non-durable goods showed a 10% and 11% decline in employment
.respectively. During the same period non-manufacturing categories show a 3%
increase .in employment, despite losses in two categories: construction; trans-
portation, communication and utilities. The continued growth of the non-manufacturing
sector supports the idea that non-manufacturing industries, especially service,

government and trade, remain-relative]y stable through fluctuations of the economy.

Overall, unemployment in New Hampshire declined by 500 persons from March 1975.

This was the first decline since August 1974.

Location of Industry

The Preliminary Comprehensive Land Use Plan for Substate District #6, which
the primary and secondary coastal zones are a part, establishes as one element of
the plan, objectives and specific location areas for future industrial growth.

The sections of the report concerning industry follow.
Objectives

B. EMPLOYMENT-INDUSTRY

To encourage industry which provides full employment for the region's populations

with the minimum of social costs in terms of pollution, more particularly:

1. To encourage industry which has a stable rate of employment and is not
not dependent on the whims of Congress or the state of the national

economy, by:



a. Encouraging the kinds of employers which ara becoming relatively
more important in the nafiona] economy, such as services, government,
and trade. |

- b. Discouraging industry which has a by-product air or water pollution,
1arge»amounts of solid wastes, or noise.

c. Insigting on strict.controls over industry placed here by necessity
and beyond our own powers to regulate, such as atomic power plants

énd oil terminals.

2. To reserve enough land of an appropriate character to accommodate antici-
pated industrial growth, by:
a. Encouraging establishment of industrial areas in locations directfy
accessible tb through highways; discouraging areas to which the
access is through residential districts.
b. Encouraging location of industry in areas where utilities, expecially
water and sewer services, are available or can be extended at Tow cost.
’c. - Discouraging the location of potentially dangerous industries, such as
propane gas storage areas, near residential districts.
d. Prdtecting such areas by establishing exclusive industrial zoning
and maintaining such zoning in the face of immediately profitable

but comparatively unimportant development.

Locations of Sites

B. INDUSTRY-EMPLOYMENT

The plan proposes several major industrial areas of regional importance.
Industrial site locations were proposed on the basis of their: (1) easy access to

the major transportation facilities, both rail and highway, (2) proximity to the



- labor forces of the region and to those in other parts of southern New Hampshire,

Massachusetts and Maine, (3) availability of land readily developable for industrial
uses, and (4) serviceability for wate} and sewer utilities. Considering all these
locational fa;tors, industrial sites were located near the interchanges of the
Spaulding Turnpike between Dover and Rochester and along the eastern portion of the
Concord Turnpike in the vicinity of Durham, and to a lesser extent the Spaulding
interchanges in Rochester and in DoVer. Other areas center on Portsmouth another

is located primarily in Seabrook, a third located along Route 101 in Exeter,

* Brentwood, and Epping. Major industrial land reservations are also proposed in

Salem and Plaistow. The plan recognizes that smaller industrial sites will con-
tinue to exist in other places but suggests that these should remain of secondary

importance.

These objectives and recommendations are necessarily general in nature. Among
other considerations, a detailed study of the economic base of designated areas
should .be made before recommending that specific acreages of land be zoned for what

types of industry.

Recommendations

The First National Bank of Boston has pointed out the following categories of

industry as New England's best potential growth industries for the next decade:*

Durable Manufacturing:
Electrical machinery: specialized, highly technical, commercial products.
Non-electrical machinery: precision tools and equipment.

Transportation equipment: aircraft engines (existing plants in Connecticut
and Massachusetts). '

*Prospects for the New England Economy (1672), First Nationa] Bank of Boston.



Non-durable manufacturing:

Specialty products, paper goods, printing and publishing, specialty rubber
and plastic goods, high quality leather footwear.

Service-producing industries: particularly educational, medical, and
where appropriate, recreational.
The region should seek and assist employers in the following fields as well as
the traditional durable goods classifications since these appear to be the growth

industries.

Recreatibh and leisure-time activities: The region should capitalize on its
ocean front, the Great Bay, the Piscataqua, and lesser waterways, its woodlands, and
its historic aftragtions which will bring in an increasing number of paying visitors
as the standard of living rises and the workweek shortens. The current two month
summer season . should be extended to a year-round season. The market for Christmas
at Williamsburg or on Nantucket is catching on and winter conventions in Atlantic
City are old hat. It could just as well be Christmas at Strawbery Banke in Historic

Portsmouth and conventions year round at the Beach.

Insurance, finance, and real estate: The région shculd seek the establishment
here of major office-type industries, of which the insurance company is a typical
example. They are growing in relative importance and are essentially non-polluting.
Similarly, as the bdreaucracy of government grows the region should attempt to
attract some of those bureaucrats - who traditionally are never fired or laid off ~

as 3 stable employment base.

The region should also capitalize on the cultural and educatioha], and tech-
nical resource assets of the University of New Hampshire in Durham. Although the
region is often panned for its lack of cuitural facilities, the University offers

much to the general public, certainly enough to satisfy most executive level



personnel. Likewise, there are many relevant course offerings for part-time students
and many technical resources available from the University's Whittemore School's

Center for Industrial Development.

Other sectors of the services industry should also be attracted although many
by their nature are directly related to the population size and must be located
near the consumer of those services - such as automobile repairs and bakeries - and

are really not amenable to being located any distance from the ultimate consumer.

In short, those who are engaged in attract{ng employers to the area should look
beyond the durable goods manufacturers to those industries experiencing rapid expan-
sion, which have stable employment patterns, and which do not result in social costs,

such as pollution, which tend to reduce their overall benefit to the region.



Téble 11: Employees on Nonagricultural Payrolls, by Industry, 1919-1973.

Goods-producing Bervico-producing
Manufscturing Trans- |Wholesaleand retafl trade] Fi- Governmeont
Year and Total Con- por- nance, ]
wmonth Min- | tract tation - | Berv-
-J] Total | ing | con- Non- | Total { and ance, | ices Btate
struo- | Total | Dur- | dur- public | Total | Whole-| Re- and Total | Fed- | an
tion able | able utilf- sals tail real
ties estate

1919, .cuee-o...| 27,088 | 12,818 1 1,133 | 1,021 { 10,689 3,711 | 4,814 3,111 | 2,283 2,874

19200 ccccnnnca-] 27,350 | 12,745 { 1, 848 | 10,858 8,008 | 4,467 1,176 | 2,862 | 2,603

24,382 | 10,231 1,012 ) 8,257 |........ ceeeewe] 14,181 | 3,450 | 4,589 1,163 | 2,412 2,528

25,827 ( 11,234 1,185 | 9,120 14,5031 3,805| 4,903 1,14 | 2,603 2,538

| 28,394 | 12,741 | 1,212 { 1,229 | 10,300 16,653 | 3,882 | 6,290 L,190 | 2,684 | 2,607

28,040 ,003 1 1,101 1,321 9,871 18,947 3,807 5,407 1,231 2,782 2,720

28,7781 12,474 { 1,080 | 1,446 | 9,938 16,304 | 3,828 | 8,576 1,233 | 2,863 2,80

20,810 | 22,896 | 1,185 | 1,558 | 10,158 16,9231 3,042 | 5,784 1,305 1 3,048 | 2,846

29,976 | 12,723 | 1,134 | 1,608 | 10,001 {........ 17,253 | 8,895 | &,908 1,367 ¢ 38,168 2,918

30,000 ,603 [ 1,050 | 1,608 | 9,947 17,3971 3,828 | &,874 1,435) 3,285 | 2,995
31,330 | 13,288 | 1,087 | 1,497 18,063 | 3,918 | 6,123 1,600 § 3,440 | 3,068 5833 | 2,832
29,424 | 11,6843 | 1,009 | 1,372 3,685 | 6,797 1,476 | - 3,378 | . 3,148 528 | 2,622
28,649 | 10,257 873 | 1,214 392 3,258 &4 1,407 § 3,183 | 3,284 560 { 2,704
Iy 23,628 , 832 731 870 996 | 2,818 | 4,683 1,341 2,931} 3,225 859 | 2,666
. . 23,71 950 744 809 2,672 | 4,788 1,205 ] 2,673 1 3,168 55 | 2,601
25,853 § 10,246 833 862 | 8,501 2,760 | 6,281 1,319 | 8,058 { 8,299 652 | 2,647
27,053 { 10,878 897 012 | 9,089 2,788 | §,431 1,338 | 3,142 | 3,481 83| 2,728
29,082 1 11,918 846 1,145 | 9,827 2,973 | §,809 1,388 | 8,323 | 3,668 826 | 2,842
» 81,026 § 12,921 | 1,005 | 3,112 | 10,794 3,134 | 6,265 1,432 | 8,518 | 3,73 833§ 2,073
™ 29,209 | 11,388 1 1,055 | 9,840 |ouooo_]ocanaas 17,823 2,862 6,179 1,425 2,473 | 3,883 829 3,054
80,618 | 12,282 854 § 1,150 | 10,278 | 4.715 ] 5,564 ;18,336 ( 2,938 | 6,428 | 1,684 | 4,742 1,462 ] 3.817| 3,998 90S | 3,000
32,876 § 13,204 9251 1,204 | 10,985 | 5,363 { 6,622 {19,173 3,038 | 6,750 | 1,754 | 4,996 ] 1,502| 3,68t | 4,202 996 | 3,208
86,5854 ] 15,039 957 | 1,700 | 13,192 | 6,968 { 6,225 120,814 | 3,274 | 7,210 | 1,873 ] 5,338 1,549} 3,021 | 4,660 1,340 § 3,320
40,125 | 18,442 992 2,170 | 15,280 8,823 | 6,458 | 21,683 3,460 7.118 1,821 5,297 1,538 4,03¢-| 5,483 | 2,213 3,270
42,452 | 20,004 925 1,567 | 17,602 | 11,084 | 6,518 | 22,359 3,647 6,982 1,741 8, 241 1,502 4,148 6,080 | 2,905 | 3,174
41,883 1 19,314 892§ 1,094 {17,328 | 10,858 | 6,472 | 22,569 | 3,829 | 7,058 1,762 | 5,206 { 1,476 | 4,163 | 6,043 | 2,928 | 3,116
40,894 { 17,402 838§ 1,132 115,624 | 9,074 | 6,450 { 22,902 { 3,008 | 6,314 | 1,862 | 8,452 | 1,497 4,241 | 5,044 | 2,808 | 3,137
41,674 § 17,226 862§ 1,661 | 14,703 | 7,742 1 6,962 | 24,448 | 4,061 ] 8,376 2,190 | 6,186 | 1,697 4,719} &,505 | 2,254 | 3,341
R 18,482 955 | 1,982 15,645 | 8,385 ) 7,150 | 25,399 { 4,166 ] 8,855} 2,361 | 6,505 | 1,754 ] 5050 | 5,474 | 1,802 | 3,562
, 891 | 18,745 94 | 2,180 | 15,5682 | 8,320 7,256 | 26,146 | 4,189 | 9,272 | 2,489 | 6,783 | 1,629 | 5,206 | 5,650 | 1,863 | 3,787
,778 | 17,838 930 2,168 | 14,441 7,489 | 6,953 | 26,242 | 4,001 9,284 2,487 6,778 1,857 5,264 5,856 | 1,908 | 3,948
45, 18,475 901 2,333 | 15,241 8,004 | 7,147 | 26,747 | 4,034 9, 2,518 6, 868 1,919 5,382 6,026 | 1,928 4,098
47,840 § 19,925 929 2,603 | 16,393 9,008 | 7,304 | 27,924 4,228 9,742 2,606 7,138 1,951 5,876 6,380 | 2,302 | 4,087
,825 | 20,164 | 808 | 2,634 | 16,632 | 9,340 | 7,254 | 28,660 | 4,248 | 10, 2,687 | 7,317 2,060 5,530 | 6,600 | 2,420 | 4,188
50,232 | 21,038 | . 866 2,623 | 17,549 ] 10,110 | 7,438 | 29,195 4,290 | 10,247 2. 72 1.520 2.148 5,887 6,645 | 2,305 4,340
49,022 1 19,7117 791 2,612 | 16,314 9,129 [ 7,185 | 29,306 4,084 | 10,235 2,739 7,496 2,234 6,002 6,751 | 2,188 4,567
50,675 | 20,470 792} 2,802 116,832 | 9,641 [ 7,340 | 30,199} 4,241 | 10,535 | 2,796 | 7,740 | 2,335 | 6,274 | €,914 | 2,187 | 4,723
1056.cnceceecar] 52,408 | 21,084 8221 2,000 | 17,243 | 9,834 [ 7,400 | 31,344 | 4,244 | 10,858 | 2,888 | 7,974 | 2,420} 6,538 | 7,277 | 2,209 { 5,089
1057 e cccannee| 52,894 | 20,625 828 2,923 | 17,174 9,85 [ 7,319 | 31,969 4,241 | 10,8868 2,893 7,992 2,477 6,749 7,616 | 2,217 5,399
1988 . vreneaaa| 51,533 | 19,474 751 2,778'| 15,045 | 8,830 | 7,116 | 31,800 | 3,976 | 10,750 | 2,848 | 7,902 | 2,519 6,806 | 7,820} 2191 5,848
B859. 21 2,901 16,675 ] 9,373 | 7,303 | 32,045 | 4,011 } 11,127 7,646 8,182 2,594 | 7,130] 8,08312233 | &85
712.1 2,885 | 16,698 9,459 | 7,336 | 33, 4,004 ] 11,391 3,004 8,388 2,669 7,423 8,353 | 2,270 | 6,083
672 ) 2,816 16,326 | 9,070 { 7,256 { 34,229 | 3,908 § 11,337 2,993 | 8,344 | 2,731 | 7,664 | 8,594 2,279 { 6,315
650 2,902 | 16,853 9,480 { 7,373 | 35,190 3.608 | 11,568 3,058 8,511 2,800 | 8,023 8.R90 | 2,340 | 6,850
635 ] 2,963 {16,695 | 9,616 { 7,880 | 36,108 | 3,003 | 11,778 {- 3,104 | 8,695 | 2,877 { B.325| 9,2725{ 2,358 | 6,868
634 | 3,050 {17,274 | 9,816 | 7,458 | 37,373 | 3,651 | 12,160 |” 38,189 8,970 | 2,957 | B, 709 ] 9,69 ) 2,348 | 7,248
632 | 3,186 | 18,062 | 10,406 | 7,656 ,036 | 4,036 | 12,716 | 3,312 { 0,404 | 8.023 | 0,087 | 10,074 § 2,378 | 7,605
627 3,275 1 19,214 | 11,284 | 7.930 | 40.839 4,151 | 13,245 3.437 | 9,808 3,100 | 9,851 | 10,792 | 2,604 | &,227
613 3,208 | 19,447 | 11,439 | 8,008 | 42,580 4,261 | 13,608 3, & 10, 081 3,225 ] 10,000 | 11,308 | 2,719 8,679
606 | 3,285 | 19,781 | 11,626 | 8,155 | 44,244 | 4.310 | 14,084 | 3,611 | 10,473 | 3,382 | 10,623 | 11,845 ] 2,737 | 9,109
819 3,436 | 20,147 | 11,805 | 8,272 | 46, 4,420 | 14,639 3,733 { 10,008 3,54 | 11,229 | 12, 2,758 | 9,444
623 | 3,381} 19,349 | 11,195 | 8,154 | 47,242 | 4,493 | 14,014 | 3,812 | 11,102 | 3,688 | 11,612 | 12,535 | 2,705 | 9,830
607 | 3,411 118,820 ] 10,565 1 7,964 | 48,103 | 4,442 | 15,142 3,800 | 11, 3,706 { 11,860 § 12,858 | 2,684 | 10,191
621 | 3,521 |-18,833 | 10,884 | B,049 { 49,704 | 4,495 [ 15,683 | 3,918 { 11,765 | 3,927 | 12,309 | 13,290 | 2,650 | 10,640
, 648 | 19,820 | 11,633 | 8,186 | 51,475 | 4,611 | 16,288 | 4,070 4,053 | 12,868 | 13,857 | 2,627 | 11,031
612 | 3,174 | 18,865 | 10,505 | 7,860 L,500 | 4,393 | 15.237 | 3, 11,415 | 3,628 | 11,864 | 13,178 | 2,654 | 10,524
L1 607 3,096 | 18,457 | 10,570 | 7,887 | 48,624 | 4,367 | 15,120 3,817 { 11, 3,839 | 11,967 | 1,331 | 2,656 | 10,675
< 612 | 3,210 | 18,573 | 10,651 | 7,922 | 45.009 | 4,442 | 15,248 | 3,844 | 11,40¢ | 3.862 | 12,006 | 13,391 | 2,658 | 10,735
- 012 | 3,374 | 18,639 | 10,737 | 7,022 | 49,366 | 4,445 | 15,436 | 3,851 [ 31,585 i 3,880 | 12,218 | 13,387 | 2,664 | 10,723
618 | 3,528 | 18,751 | 10,797 | 7.954 | 49,728 4,481 | 15,570 3.875 | 11,695 3,809 [ 12,338 | 13,430 | 2,662 | 10,708
632 | 3,717 | 19,070 | 10,953 | 8,117 | 50,062 4,549 | 15,749 3,046 | 11,803 | 3,966 | 12,487 { 13,311 | 2,659 | 10,652
» 629 |- 3,740 | 18,703 § 10,713 | 7,990 | 49,412 | 4,531 . 3,956 | 11,097 | 3,990 | 12,489 | 12,749 | 2,645 | 10,104
v 632 | 3,838 | 19,147 5 8,217 | 49,374 4,527 | 15,641 3,974 | N,717 3,995 | 12,481 | 12,680 | 2. 644 | 10,038
630 § 3,785 | 19,298 | 11,076 | 8,222 | 49,823 { 4,548 | 15,774 3,962 | 11,812 3,957 | 12,391 | 13,153 | 2,627 | 10,528
626 | 3,782 | 19,359 { 11,165 | 8,194 { 50,368 | 4.549 | 15,R87 3,982 | 11,908 3,857 { 12,463 | 13,512 | 2,627 | 10.885
624 , 3,630 | 19,414 | 11,241 | 8,173 | 50,798 4,554 | 16,162 3,987 | 12,175 3,965 | 12,472 | 13,645 | 2,631 | 11,014
621 | 3,373 | 19,423 | 11,280 | 8,134 | 51,378 | 4,558 5 3,998 | 12,670 | 3,971 | 12,474 | 13,707 | 2,671 | 11,036
B 3,155 | 19,279 | 13,253 | 8,026 | 50,311 | 4,510 | 15,885 | 3,973 | 11,802 | 8,959 | 12,406 | 13,571 | 2,618 | 10,952
568 , 184 | 19,420 | 11,359 | 8,061 , 522 4,507 | 15,776 3,074 | 11,802 3,078 { 12,530 | 13,731 | 2,619 | 11,112
598 8,294 | 19,521 | 11,431 | B,0%0 | 50,842 4,539 1 15,880 3,989 | 11,89¢ 4,000 | 12,677 1 13,796 | 2,623 | 11,173
603 | 3,442 [ 10,586 | 11,498 | B,0:® 1 51,230 | 4,559 | 16,088 | 4,000 | 12,088 | 4,019 | 12,771 ,783 1 2,631 | 11,162
608 3,616 | 19,667 | 11,575 { 8,092 | 51,513 4,593 | 16,200 4,014 | 12,184 4,04 12,865 | 33,815 | 2,638 | 11,177
642 3, 20, 11,755 | 8,247 | 51,827 4,601 | 16,333 4,006 | 12,239 4,080 | 12,999 | 13,743 ) 2,631 | 11,112
644 3,934 1 19,729 | 11,608 | 8,121 | 51,061 4,033 | 1€,262 4,112 112,10 4,113 1 12,982 | 13.051 | 2,616 | 10,435
6i8 | 3,981 | 20,018 | 11,676 |.8,342 | 51,039 | 4,659 | 16,279 | 4.136 | 12,143 | 4,121 { 13,000 | 12,471 | 2,617 | 10,254
641 1 3,044 | 20,132 | 12,801 | 6,331 | 81,521 | 4,671 [ 16,367 | 4,127 | 12,240 | 4, 12,982 | 13,419 | 2,608 | 10,811
640 ¢+ 3,923 | 20,168 | 11,856 | B,312 | 52,183 | 4,650 | 16,515 4,162 | 12,353 4,076 | 13,057 } 13,855 | 2,613 | 11,242
-643 3,822 1 20,202 | 11,008 | B,2u3 | 52,655 | 4,659 | 16,760 | 4,188 | 12,592 4,079 1 13,008 | 14,041 | 2,028 | 11,413
642 3,639 { 20,110 | 11,878 | 8,232 | 53,000 | 4,644 | 17,113 4,181 { 12,932 4,030 | 13,062 | 14,101 | 2,677 | 11,424

- NOTE: Data include Alaska and Hawei! beginning 1059.

U.S. Department of Labor, Handbook of Labor Statistics 1974, Bulletin 1825,
U.S.G.P.0., Table 39, P. 103.
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PREFACE

During July and August of 1974 the staff of the Southeastern New Hampshire
and Strafford Regional Planning Commissions interviewed individuals representing
approximately 900 recreation parties using the New Hampshire shoreline. The
purpose of these interviews was to gather data on the economic impact of the
coastal recreation industry. This report details the analysis of the 1nterv1ew
results.

During this process only one type of coastal user was interviewed. This was
the person who .came for the purpose of enjoying the beaches and/or picnic areas
in the day time. People who came to visit the historic sites in Portsmouth, to
use the charter fishing boats, to hunt or fish along the shore, to go boating
on Great Bay, or who visited the beach only after 3 P.M. were not interviewed.

- Other studies exist for most of these users. In cases where such studies do not

exist, the work should be done, but time and budget Timitations did not permit
it in this study.

This study makes very few recommendations for future action along the cdast.
Its primary purpose was to gather information which would be of use to planners,
businessmen, and citizens. '

Primary responsibility for this report was borne by Otis E. Perry, Assist-

‘ant Planning Director, Southeastern New Hampshire Regional Planning Commission.

The bulk of the interviewing, questionnaire design, data tabulation and manipula-
tion was the work of Alice ESti?], Patricia Bristol, and Nancy Porter, Summer
Interns. Additional interviewing assistance was provided by the entire staffs
of the Strafford and Southeastern New Hampshire Regional Planning Commissions.



SUMMARY
. The work done by the Strafford Rockingham Regional Council and South-
- eastern New Hampshire Regional Planning Commission in the summer of 1974
provided a great deal of interesting and informative information.

The number-of user days on the shore from 15 May to 1 October is esti-
mated to be 3.25 million. A user day is defined as one person at the shore
for one day. About 1.5 million of these user days represent people who
spent only one day at the shore per trip. The other 1.75 million user days
were spent by people staying overnight for at least one night.

The average daily spending of a person depended on whether or not they
were overnight visitors. Our findings showed that those who came for one
day spent $1.50 per day and those who stayed overnight spent $9.00 per day.
This adds up to a total estimated receipts from the beach users on New
Hampshire's coast of 16.6 million dollars.

Approximately half of the people interviewed came from Massachusetts,
about five percent came from Canada. The Concord and Manchesfer, New Hamp-
shire areas contributed another five percent. Local use of the coast was

‘ light. Only about five percent were from Strafford and Rockingham Counties,
. these were all Day Users. Most of the people used the Hainpton Beach area
though Day Users used swimming picnic areas fairly heavily.

The dollar effectiveness of general advertising in promoting is exam-
ined in the study. Of the 930 parties interviewed only 49 said that they
were visiting the New Hampshire coast for the first time. Of those 49 only
three said that advertising first told them about the New Hampshire beaches.
Most people visiting the area for the first time heard about the coast thirough
a friend.

The peopie using the beaches were asked what criticisms they had of the
areas they were using.” Most people had none. Of those who did the most
common criticism was the lack of cleanliness of the beach, (especially Hamp-
ton Beach) and the lack of sufficient parking spaces and bathhouses at all
areas. This is a fine record for such a large area dependent upon so many
diverse public and private groups for its upkeep and operation.

Comparison with 1972 survey results show that the area has maintained
. its economic vitality despite the bad economic conditions nationally.



HISTORIC PERSPECTIVE

The history of human habitations of New Hampshire's coast is long and

vgried. Recent evidence found during an archelogical dig in Seabrook has
placed Indians of the Algonguin Tribe in the area at least 1000 years ago.
The evidence Teads to the conclusion that there were periedic, probably
seasonal, encampments of Indians all along the coast. The Indians were in-
terested in harvesting the shellfish and possibly sea mosses. .

European contact with the coast is also of long duration. Legend has
it that the son of Lief Erickson landed in Hampton around the year 1000.
More concrete proof exists of the use of the IsTles of Shoals by Breton and
English fishermen in the mid sixteenth century. At least fifty years before
the founding of Plymouth Plantation, these fishermen used the Isles as a
haven from storms and a place to process their catch for the trip back to
Europe.

Portsmouth (the Targest port on the New Hampshire coast) was settled
by English people in 1632 and Dover, just up the Piscataqua, a year later.
The original settlers were fishermen and farmers. Later Portsmouth became
an important shipping point for the mast trees which were found in the near-
by forests. Portsmouth continued to be an important port until the con-
struction of the railroad and the use of steamships, enabling Boston to take
over supplying the port's hinterland. The Navy Yard on Seavey Island, how-
ever, continues to flourish. ,

Intensive recreation use of the coast began in the period after the
Civil War. Large hotels were built which catered to tourists who arrived
by train to stay for their summer vacations. The biggest single develop-
ment came in 1897 when the town of Hampton leased 14 acres of barrier beach
to the Hampton Beach Improvement Company. That company in turn sublet par-
cels to organizations which deve1oped the intensive commercial recreation
area which continues today. During the 1860's and 1870's there was a very
active artists colony on the Isles of Shoals. Many famous New England
writers including Emerson and Thoreau spent their summers there.

PHYSICAL DESCRIPTION

The New Hampshire coast is short, only sixteen miles Tong from the mouth
of the Piscataqua to the Massachusetts border. There are two large estuaries
in that length: Great Bay, part of the Piscataqua system, and the Hampton/
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Blackwater River Estuary. The coast itself is partly rocky and partly
sandy. There are twelve miles of sandy beach. The sandy beaches were
originally bordered on the landward side by barrier dunes, though most

of these are not easily recognized as such, having been built upon or
leveled and replaced by seawalls. There are approximately 7500 acres of
tidal marsh on the.coast. The largest portion is in the Hampton/Seabrook
Marsh which surrounds the Hampton/Blackwater River Estuary behind the
barrier dunes in Seabrook and Hampton, south of Great Boar's Head. A
smaller but still significant amount of tidal marsh is found landward of
Odiorne's Point State Park along Witch's Creek in Rye. Smaller areas of
marsh are spotted all along the cbast behind what were once barrier dunes.

There are several publicly owned parks along the coast. Starting in the
north they are:

Hilton Park: This park is at the entrance to the Great Bay Estuary
about seven miles up the Piscataqua River from its mouth. This is a state
park providing a boat 1aunch1ng ramp and picnic and playground facilities.
There is no entrance charge. '

Great Island Common: Great Island Common is in New Castle. This is
a town owned area with launching, picnic, bathing and municipal recreation
facilities. An entrance fee is charged.

Odiorne's Point State Park: Ordiorne's Point State Park is a large
(approximately 140 acres) state owned park. There are picnic tables, a
natural history museum, nature trails and a small beach. There is an en-
trance charge during the summer. _

Wallis Sands State Park: This is a small stretch of sandy beach. There
is a bath house and off-street parking. There is a fee for parking during
the summer. , _

Rye Harbor State Park: This park is a small picnic area with a boat
launching ramp and commercial fishing pier nearby. There is an entrance
fee for the picnic area. _ '

Hampton Beach State Park: This park includes the longest stretch of
sandy beach. There is no entrance fee for most of it, however, the state
~maintains parking meters on Route 1A through most of Hampton and derives
the revenue therefrom. At the barrier beach near the entrance to the Hamp-
ton/Blackwater River Estuary there is a section of the park with off-street
parking, a bath house, a snack bar and beach paraphernalia rental. There
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is a charge for parking in this area.
In addition to the parks there .dre long stretches of beach where the
land access is essentially privately controlled. '

ECONOMIC ACTIVITIES

The main economic activity along the coast is tourism. There are
hotels, motels, restaurants, sourvenir shops, amusement areas, marinas and
boat yards along much of the coast. By far the greatest concentration of
these is at Hampton Beach. Hémpton and Seabrook Beaches have the largest
number of cottages and rooming houses. North of these beaches there are
also seasonal homes but they are larger and few in number. Many of the

“summer houses and apartments have been converted into year-round dwellings,
changing the character of the mid-winter coastal population significantly.

There are six communities which have frontage upon the Atlantic Ocean:
Portsmouth, New Castle, Rye, North Hampton, Hampton and Seabrook. In addi-
tion there are two communities which are considered in the study and have
frontage on the estuaries: Dover and Hampton Falls. The other estuarine
communities are not a part of the study area. With the exception ¢ Juris-
mouth and Dover the municipalities all have town government, derive much
of their business income from tourism, and have little or no industrial tax
base. The total year-round population of these towns is 69,052, (as esti-
mated in 1974 by the Office of Comprehensive Planning).

SAMPLING PROCEDURE AND QUESTIONNAIRE DESIGN

The form of the questionnaire and the sampling procedure depended in
part on the forms used for data collection in the summer of 1972. One of
the purposes of doing this study was to see if there had been any change
in the number of people or the amount of money spent from 1972 to 1974. The
hypothesis to be tested was; "the energy shortage and the beginning of the
recession have not had a major impact upon the use of New Hampshire beaches.”

SAMPLING PROCEDURE

Each beach section was sampled independently each day interviews were
taken. The method was to make an estimate of the number of parties occupying
the beach section and then divide by the number of interviews it was possible




to do that day. The resulting number was used to aportion the population
so that the entire beach section would be covered. The interviewer start-
ed out at the land side of the beach and interviewed a party, then worked
to the water's edge and then back to the land edge, and so on down the
beach interviewing every 3rd, 7th, 11th, or whatever number of parties had
been decided upon for that day. This procedure was followed for all of the
sandy beaches. In the Not Sandy areas the same procedure of estimating and
counting was used, but the counting was done around the entire area. This
procedure resulted in a random sample but one in which the percent of parties
sampled varied from day to day and beach to beach. Thus the sample could
not be used directly to arrive at an estimate of the total population.

The method used to make estimates of the total population was to relate
the information from the questionnaire on the number of occupants of a car
to the number of cars at the beaches. In order to do this, aerial photographs
were taken at noon hour on days when the interviewing was done. This was done
on a Saturday and Sunday (selected as a typical weekend), a Wednesday and a
Thursday (selected as a typical high use and average use weekday respectively).
The number of cars at the coast was then counted from the photographs and
the estimated population calculated from this total and the average occupants
per car from the information.

Another hypothesis to be tested by the questionnaire was that "different
sections of coast attract different types of people." In order to test this
the coast was divided into fifteen interview areas. Starting in the south,
these fifteen areas are as follows (see map, Figure I).

Seabrook Beach - the area of sand beach from Massachusetts to Hampton
Harbor inlet.

Hampton State Beach - the southern section of Hampton Beach State Park.

This is an area in front of the dune from Hampton Harbor inlet to the first
set of cottages. '

Cottage Beach - the area of Sandy Beach in front of the cottages between
Epping Street and Haverhill Avenue, Hampton. '

Hampton Beach - the main beach on the coast between Haverhill Avenue and
Great Boar's Head.

North Beach - the narrow sand beach from Great Boar's Head to High Street,
Hampton.

—



‘Plaice Cove - the sand beach from High Street to the North Hampton town
1ine.

Little Boar's Head - the sand beach from the Hampton town line to Little
Boar's Head.

Bass Beach - north of Little Boar's Head - the stoney beach used in
great part by surfers.

Rye Beach - the sand and rock beach from Rye Ledge to Perkins Road.

Jenness Beach - the sand beach from Perkins Road to Straw's Road.

‘Rye Harbor State Park - the picnic area north of Rye Harbor inlet.
Foss - Rye North Beach - the sand beach from Ragged Neck Point to Con-
cord Point.

Wallis Sands - the sand beach from Concord Point to Marsh Road.
Odiorne's Point State Park - the state park picnic area, from Odiorne's
Point around Frost's Point to Witch's Creek.

Great Island Common - the municipal recreation area on Great Island,
New Castle.

Hilton Park - a picnic area road-side rest area at southern tip of
Dover Point in Piscataqua-Great Bay.

In order to further organize the data these sixteen areas were grouped «
into four coastal areas by location and beach types. The four areas are,

Not Sandy: Hilton Park, Great Island Common, Odiorne's Point, Rye Harbor
State Park; South Sandy: Seabrook Beach, Hampton State Beach, Cottage
Beach, Hampton Beach; Mid Sandy: WNorth Beach, Plaice Cove, Little Boar's
Head; North Sandy: Bass Beach, Rye Beach, Jenness Beach, Foss-Rye North
Beach, Wallis Sands. These divisions were chosen because of expected
differences in the users. For instance, it was expected that comparatively
few local, year-round residents use the South Sandy Beaches, while there
would be proportionately more local people at the North Sandy and Not Sandy
areas.

QUESTIONNAIRE DESIGN

The questionnaire was designed to provide seven basic kinds of infor-
mation, 1) origin of the people using the coast, 2) length of stay,
3) socio-economic information about the visitors, 4) number of people,
5) amount of money spent and on what items, 6) reasons for coming, and *
7) development preferences. A copy of the questionnaire is attached as

Appendix A. Certain of the questions deserve special expianation. Question
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4 was designed to measure the popularity of the beach and the effect of

the advertising done by various promotion people. Question 15 is an ‘
attempt to measure the impact of shoreline recreation users on the Tocal .
amusement attractions. Question 16 measures the users' desires for the

future of the coast. The other questions measure the demographic and

spending patterns of the respondents. These measures will be fully dis-

cussed in the next section.

RESULTS

This section presents in table form the results of the questionnaire.
Each table will be explained as it appears. The first data to be dis-
cussed will be the characteristics of the vacationing population, then the
money spent at the coast in 1974, and then a comprison of 1972 and 1974
expend:’ - A, Throughout the section there are certain classifications
used wiaich s. 'd be explained. These classifications were done in order
to organize the data for comparison so that the information may be useful
to decision makers in the coastal area. '

The first, and most basic classification, is that of lTength of stay
in the coastal area. Two classes were identified. Day User and Vacationer.
Day Users are people who have only come to the coast for a day trip on the

das : . ~¢. Vacationers are those who are going to stay overnight at
Teast one night on the trip on which they were interviewed. People who are
in one class on the day they were interviewed may perhaps be in another on
another trip. Another common classification is that of Group Types. This
classification is also similar to.the one used in the 1972 study, with one
new sub class. There are six divisions in this classification. Family with
children - nuclear family or grandparents, parents and children; Family with-
out children - any number of related married couples without any children;
Group of friends - any group of people including groups of married couples

and/or single people not all related. Organized group - a camp, church, or

club group; One person - self explanatory; Family with friends - group of

families with children. The third general classification system which should
be defined is that of Origin. This is the home residence of the people
responding to the questionnaire. There are seven classes in this category.

Table I defines the origin classes.
A1l of these classification schemes are used in the presentation of the ‘

data which follows:



Class

Coastal N.H.

Inland Strafford
Rockingham Region

Merrimack Valley

Massachusetts

New England

Other U.S.

Canada

TABLE I.

Definitions of Origin Classes

Origin of Respondent

New Castle

All of Massachusetts

Connecticut
Vermont

Maine

Hampton Hampton Falls

North Hampton Portsmouth Rye
Seabrook :

Atkinson Barrington Brentwood
Danville Dover Durham
East Kingston Epping Exeter
Farmington Fremont Greenland
Hamptstead Kensington Kingston
Lee- Madbury Middleton
Milton New Durham Newfields
Newington Newmarket Newton
Nottingham Plaistow Rochester
Rollinsford Salem Sandown
South Hampton Stratham Strafford
Somersworth Windham '
Auburn Bedford Bow v
Concord Goffstown Hooksett
Hudson Londonderry Manchester
Merrimack Nashua

Rhode Island

All United States except New England

All of Canada



GENERAL POPULATION CHARACTERISTICS

The first of the general population characteristics measured is the
total number of people. This is measured by the responses to gquestions
eight and nine of the questionnaire. Question six which was supposed to
answer that question was frequently not filled in or inaccurately filled
in. Tables Il through V show the population by class. The totals on
Tables II and IV and Tables III and V do not agree due to the uneveness
of responses: some people did not answer the questions on group type and/
or origin. A comparison of the four tables shows that as expected the use
of the four beach types varies by group type and origin. The largest group
is the Family with Children class. Most of these people use the beaches
at Hampton Beach State Park. This is the area with the most sand beach,
parking, and other facilities. The large number of Vacationers in this
class show that Hampton Beach's reputation as a family beach is deserved.
From Tables IV and V it is obvious that most people come from Massachusetts,
especially the Vacationers. In all four tables, the Day User population is
much more e distributed as to beach use than the Vacationer even though
Massachusetis ...d the South Sandy beach are still the largest origin and
destination respectively. The Not Sandy areas are used mostly by Day Users.
Only one out of every five people there are Vacationers and over half of the
Day Users are from New Hampshire.

Tables II through V show that the largest concentrations of people are
at the South Sandy beaches, that Day Users are more evenly distributed along
the coast, that Families with Children are the largest group type at the
coast, and that New Hampshire residents, especially seacoast residents, pre-
fer the Not Sandy and North Sandy areas, probably because they are less
crowded. This result confirms the hypothesis upon which the beach divisions
was based.

Tables VI and VII show the number of cars reported by the interviews
and the average number of persons arriving at the coast in them. The differ-
erences in the totals for these two tables may be attributed to sampling
error. The difference is small and not significant enough to have a major
impact upon results. The two tables show that the average number of occu-
pants has a relationship to the beach chcsen and the origin. The parties
from further away tend to have fuller cars, as do those at the South Sandy
beaches. It seems clear that people have taken notice of the inadequate
parking facilities in the South Sandy area as well as the cost efficiency
of a full car for long distance travel.
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POPULATION ESTIMATES

The importance of Tables VI and VII is that they form the basis along
with Table VIII, for making estimates of the number of people at the coast.
Similar aerial photography*$ay be taken and cars counted at any time in
order to arrive at a reasonable estimate of the number of beach users.

Table VIII shows the number of cars counted from aerial photographs taken

at noon on selected days. Most of the photographs were taken at the end

of July 1974, but the photographs of the South Sandy Area taken at that time
were incomplete. Because of this, this area was reflown in 1975,

TABLE VIII: Cars Counted on Ccast by Beach and Day

Not South Mid North
Day Sandy Sandy Sandy Sandy Total
Weekday 103 7496° 1005 897 9,501
Saturday 280 4486 826 490 6,082
Sunday 639 8269 2053 1689 15,583

* Data from flight on 7/22/75.

Table IX shows the estimates of peop]é on the coast. This estimate was
made by multiplying the number of cars counted in Table VIII by the average
number of occupants by beach from Table VI. The cars counted from the
photographs include those in private driveways. The low figure for Satur-
day at the South Sandy area may be attributed to people leaving at the end
of a vacation while the new commers have not arrived yet.

’ *
TABLE IX: Estimated Population on Coast by Beach and Day

' Not South Mid North *
Day Sandy Sandy Sandy Sandy Total
Weekday 300 25,900 -3000 2900 32,100
Saturday 300 15,500 2500 1600 20,500
Sunday 2100 | 28,600 6200 5400 42,300

Total 3300 70,000 11,700 9900 94,900
* Figures to nearest 100.

> See Page 5 for discussion of aerial photography.
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The area photographed inciuded all of Route 1A, east of Route 1A, and west
of 1A to the salt marsh or to subdivisions known to have year round use.

The days for photography were chosen carefully. They were during the week
when most of the interviews were being done. The weekend days were con-
sidered to be high average. That is, the number of people on the coast
would be typical of a mid summer weekend, not a holiday or off-season
weekend. The weather during both the days of interviewing and photograph-
ing was warm and sunny, "good beach weather". Using the information from
above to estimate the relationship of "season" days and "off season” days
an estimate of the total number of “"visitor days" at the coast may be made.
A "visitor day" is defined as one person visiting the coast for one day.
People who stay overnight will be counted once for each day of their stay.
The "season" is defined as July 1 to the Tuesday after Labor Day plus an
operating "off season" as May 15 to July 1 and September 4 to September 30.
The population during the season may be expected to be similar to that
calculated from the survey, except that holiday numbers will be similar or
somewhat higher than those experienced on the sample Sunday. During the off-
season, the numbers were taken to be 70% of those expected on "season" days.
Using this criteria the total visitor days at the coast is estimated to be
3,252,400, Of these, 55 percent are Day Users and 45 ‘percent Vacationers.
This distinction between Day Users and Vacationer is most important as Vaca-
tioners out-spend Day Users by five to ten times. This will be explained in
the next section.

Table X is an attempt to find an estimate of the number of "visitor
days" for Day Users and Vacationers at each beach type for the year. The
result is a very crude estimate. The first line of the table is the percent
of the total estimate from Table IX that may be attributed to each beach,
using the totals in the table as a sample. The next two lines are the per-
cents for each beach of Vacationers and Day Users from the sample information.
Line five is the amount of the total user estimate that may be attributed
to Vacationers or Day Users using the estimate in line four and the percent-
ages in lines two and three. '

In the calculation of the estimate number of people at the beach, two
classes of people were left out. The first of these is the 19ca1 people
who go to the beaches and picnic areas in the late afternoon énd evening.

No interviews were made after about 3:00 P.M. Neither was any attempt made
to photograpn the cars along the beach in the evening.
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TABLE X: Estimated Distribution of Visitor Population
By Beach and Class (Annual total visitor days)

Not Scuth Mid North
Sandy Sandy Sandy Sandy Total
1. Percent from Table IX ~3.48 73.76 12.33 10.43 100
2. Percent Day User .83 .44 .51 .55 .45
3. Percent Vacationer .17 .56 .49 .45 .55

4, Estim?ted ”gisitor Days" 113,200 2,399,000 401,000 339,000 3,252,400
Total

Estimated "Visitor Days" 94,000 1,055,600 204,500 186,500 1,778,820
(Day User)

Estimated "Visitor Days" 19,200 1,343,400 196,500 152,600 1,463,580
(Vacationer) :

* Figures to nearest 100.

Consequently the number of cars needed for estimating evening populations is
not now avaiiable. Even though the precise number of people present cannot
be determined, some description of their activities may be given. The des-
criptions are drawn from the observations of local businessmen and long-time
residents of the area. There are three basic activities in which people who
are not present at the beach in the daytime engage. There are the people
who come to eat at a restaurant, others come to cool off, and third are the
young people who come down for the excitement. Many of these people also
attend the special events sponsored by the Chamber of Commerce at Hampton
Beach. These include a beauty pageant, bingo, talent shows, and band'cqn—
certs.. The probable spending patterns of these people will be discussed in
the next section.

The second class of people to be left out of direct enumeration are
those people who go to the shore, but never go on the beach. The study
method accounts for those people in two ways. In cases where the person
who never goes on the sand is part of a group of which at least one member
does go on the sand, then that individual is counted directly, when the
member of the group on the sand is questioned. The questionnaire was de-
signed to e]ié%t information about entire parties, not just individuals.

In cases where a whole group comes to the beach but no one ever appears on
the sand a slightly more indirect accounting was made. These people do
not figure in the spending estimates by class or type. There is no reason,
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however, to suppose that their spending habits would be much different,

than the“vacationers who-do go to the sand beach. Since their cars are counted

they do figure in the total population estimates and total spending
estimates. ‘Again there is no reason to suppose that the average number
of people per car would be radically different for this group than

for the beach users. Thus these non-beach users figure in the total
estimates.

A further word about the figure for average people per car. Fach
group, beach users and non-beach users, arrive mainly by car. There are
a few, however, who come by bus, hitchhike, bicycle or some other means.
These people are counted in the estimates as well. The average number
of people per car is calculated by dividing the number of cars of inter-
viewed parties by the total number of people in interviewed parties.
This includes all the people who arrived by non-automobile means. For
example, if there were twenty-five cars reported as bringing eighty people
and another twenty people arrived by ancther means, than the average
people per car is four (one hundred divided by twenty-five). This was
done deliberately so that the number of cars counted could be used as
a quick way to estimate total numbers of people on the beach, including
those who arrived by means other than automobile.

EXPENDITURES OF COASTAL VISITORS

Question 12 of the interview schedule asked respondents about their
spending patterns while at the New Hampshire beaches. The purpose of
this question was to nelp Tocal businessmen and state and 1oéa] government
to find the best areas for investment in order to increase the economic
viability of the beach recreation industry. Tables XI through XIV show
the expenses per capita per day for the people interviewed on the coast.
These figures were arrived at by dividing the total expenditures, reported
by category and beach, by the number of peaple in the parties interviewed -
from TAbles II through V. These figures indicate the average amount per
person per day spent at the coast. There was not a great deal of differ-
ence in the amount except that people at the Not Sandy areas seemed to
spend slightly less. Vacationers spent much more than Day Users as was
expected due to the higher amounts spent on food and the extra amount need-
ed for lodging. These figures are important in calculations of the total
amount of money spent on the coast in a particular time period.
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An intuitive estimate of the financial contribution of the local
evening visitors whose characteristics were not measured may be made. .
The first group of evening visitors probably have per capita expendi-

tures similar to vacationers. They eat supper at restaurants which
can easily cost $7 to $10 per person. The second two groups (those
who come to cool off and young people) probably more closely resemble
the day users in their spending habits. They eat snacks or bring their
own food. If some means of measuring the numbers of people in each
class could be found then the total spending could be reaéonab]y esti-
mated as described. '
The per capita spending figures seem to be quite low, especially
in some classes of Vacationers.. A quick look at the characteristics of
the people measured will explain most of this seeming lowness. First
these are average figures. They include infants and older people who
spend little. They include people using camping areas as well as hotels.
“na consistantly low figure for vacationers at the Not Sandy areas may
be attributed to tourists who are on vacation but are just passing through
the New Hampshire coast and have stopped here for a picnic.
Further, it should be kept in mind that these figures are averages h
which were arrived at by using the perceptions of people of their spend- . .
ing habits. People often underestimate the amount of money they are

spending. Because of the data classifications in question #12, however,
this underestimation should not be great. Most people would know fairly
precisely how much they are spending on lodging, not quite as precisely
for food and much less precisely for incidentals. As food and loding are
the major contributors to the expenses of a vacation, the figures should
" be reasonably accurate. Also these figures are not designed to provide
predictions about the precise change in business income resulting in a
visitor day increase in use. The purpose of collecting the data and pre-
paring the tables is to arrive a reasonable estimate of overall beach in-
fluenced business activity and to show what types of visitors it would be
in the best interest of the area to attract. Clearly, Day Users add less
to local income than Vacationers and among Vacationers, Families without
Children and Single Persons contribute the most.
Table XV shows an estimate of total expenditures for the entire "season" _
and "off season". It is based upon the averages in Tables XI and XII and ‘
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TABLE XTI
. PER CAPITA DAILY EXPENSES BY ORIGIN AND BEACH (VACATIONER})

i (Dollars)
NOT SOUTH MID NORTH

SANDY SANDY SANDY SANDY TOTAL
Merrimack Valley 6.22 4.95 9.21 6.62 6.91
New England 8.683 10.54 8.52 10.68 9.73
Maséachuéetts 3.71 7.26 9.56 8.14 7.49
Other U.S. 8.88 13.27 9.30 14.00 12.25
Canada ’ 2,44 10.23 3.67 15.75 9.65
Total 5.97 8.09 8.95  9.05 9.25

TABLE XIXI
PER CAPITA DAILY EXPENSES BY ORIGIN AND BEACH (DAY USER)

(Dollars)

N NOT SOUTH MID NORTH

‘ . SANDY SANDY SANDY SANDY TOTAL
Inland S.R. .79 1.21 .47 1.51 .98
Coastal N.H. .52 2.26 .63 .63 .82
Merrimack Valley .89 1.31 1.11 1.88 1.26
New England 1.16 4,01 1.71 1.61 2.79
Massachusetts 2,28 1.43 3.13 2.20 1.81
Other U.S. .09 2.25 2.00 .40 .87
Total 1.21 1.69 1.52 1.55 1.51
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TABLE XIII
PER CAPITA DAILY EXPENSES BY GROUP TYPE AND BEACH {VACATIONER)
(Dollars)
NOT SQUTH MID NORTH
SANDY SANDY SANDY SANDY TOTAL
Family w/Children 7.82 7.76 9.18 7.66 7.62

Family w/o Children 10.52 15.73 12.29 11.71 13.20

Group of Friends 1.43 11.00 7.56 8.52 9.15

Organized Group - 13.00 - - 2.17

One Person 13.0 8.20 99.50 23.50 27.17

Family and Friends 7.38 5.17 3.82 7.91 5.27

Total , 5.17 8.32 9.17 8.73 8.31
TABLE XIV

PER CAPITA DAILY EXPENSES BY GROUP TYPE AND BEACH (DAY USER)

(Dollars)

NOT SOUTH MID - NORTH
SANDY SANDY SANDY SANDY TOTAL
Family w/Children .97 1.48 1.28 - 1.43 1.30
Family w/o Children 2.22 | 1.81 3.19 2.70 2.27
Group of Friends 1.25 1.62 1.36 - 1.59 1.50
Organized Group .28 2.50 - .11 .45
One Person .71 2.92 2.57 1.75 2.21
Family and Friends 1.67 1.20 .35 1.65 1.17
Total 1.19 1.53 1.48 1.61 1.45
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the population estimates in Table X. This estimate is subject to error due
to the many calculations and averages invoived. It can be used, however,
with a reasonable amount of confidence to indicate the relative magnitude
of the beach recreation industry's activity.

TABLE XV: Estimated Value of Beach and Picnic Recreation Spending By Beach

(DoTlars)
Not South Mid North
Sandy Sandy Sandy Sandy - Total

Day User 113,700 1,784,000 310,800 289,200 2,497,700
Vacationer 114,600 10,868,100 1,758,700 1,381,000 1,412,400
Total 228,300 12,652,100 3,069,500 1,670,200 16,620,100

coMPARISON 1972 To 1974

One of the reasons for doing this study was to be able to make compar-

jsons with data collected in 1972. The two years were much different in -
the state of the nationé] economy. In 1974 there was the threat of gas |
rationing, a year's worth of uncontrolled inflation and fears by many
merchants that business would be bad., 1972 was considered to be a good
year, though there was some feeling that it could have been better. This
comparison was made to try to determine if there had in fact been a decline
in business due to the uncertain state of the economy.

TabTes XVI and XVII show the comparisons of per capita daily expend-
itures for each of the spending categories and three group types for the
two years. The tables show only three group types because two of the
classes which were common to both years were so small that the results
were not statistically significant. The class Family and Friends used in
1974 was not used in 1972. Those peopie are added into the class Group of
Friends which is where they were put in 1972, The area labled South Sandy
in 1974 is the one used for comparison. This is the area which most nearly
approximates the study area for 1972.

The percent change in total per capita daily expenditures in these
tables shows a marked difference between Day User and Vacationer. Vacation-
ers show an increase which approximates, except in the Group of Friends
category, the inflation between the two years. The Day Users, however,
show a marked decrease in individual spending. The reasons for this are
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not completely clear. It must be assumed that once a person decides upon
an overnight vacation, his level of expenditure is relatively fixed, and
out of his control, while Day Users can bring from home most of what is
needed. Big declines were shown in expenditures for luxury items such
as souvenirs, clothes, etc. Spending for food also showed a decline in-
dicating that people were bringing picnics rather than buying hot dogs,
etc. at the lunch counters, or were buying hot dogs rather than shore
dinners. '

" The increase experienced in the Vacationer class was distributed in
a very interesting way. Food spending dropped. Gasoline, clothes, amuse-
ments and sourvenirs increased and lodging remained the same. This shows
an interesting priority of spending, due probably to the state of the
economy. People seemed to be accepting the higher costs of vacation Tux-
uries but not food. ' ,

In order to determine the impact of the national economic woes on

the New Hampshire coast, it is not enough to know the spending patterns of
individuals, it is also necessary to know if there has been a significant
change in the number of people coming to the coast. This data was diffi-
cult to determine in comparable form. Because the days on which inter-
views were taken were considered to be representative of their type, these
days will be used here to make comparisons. Table XVIII shows the rela-
tionship between the two years 1972 and 1974 for Hampton Beach.

TABLE XVIII: Estimated Number of People At Hémpton Beach
1972 and 1974 Compared

S 1972 19741

Typical Day Day User Vacationer Day User Vacationer
Weekday 3360 3160 3423 3289
Saturday? - 5775 1850 6393 6142
Sunday 8950 5675 11,156 10,718

1 Calculated from area photograph data and Tables VIII and X this report.

2 The unusually low number of people estimated for Saturday 1972 is due to
poor weather at the beach on the day of interviews.

The table shows that there were more people usihg the beach in 1974
than in 1972. This information tallys with what local businessmen have
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said. That is, that the summer of 1974 was a good year at the beach. The
. strange Tow figures for Vacationers on Saturday in 1972 is due to poor
weather at the beach on that day. On days 1ike that Vacationers who are
staying in the vicinity, can tell what the weather is and not bother to
come out on the beach, whereas the Day Users who travel some distance can-
not. Many of them arrive to find poor weather but stay anyway after making
the long drive. ,

The data in Tables XVI, XVII, XVIII lead to the conclusion that, for
Hampton Beach at least, the vacation industry is not as hard hit by a poor
economic climate as would be expected. People do not spend as much on
casual day trips, but the overnight vacationer is still spending and still
coming to the beach. There ish%o compariable 1972 data for the rest of the
coast so nothing can be said about changes from 1972-1974, in the other
beach area.

OTHER INFORMATION OF INTEREST

There were other bits of information gathered from beach users. Some
of that information is quite interesting. The following tables describe
those results.

FREQUENCY OF USE AND EFFECT OF ADVERTISING

As mentioned earlier, queétion 4 asked for information about the users
pattern of use and how he had learned about the coast. Tables XIXa - XIXc
tabulate that information. It is a very fine comment on the quality of
the recreation facilities that 95 per cent of the people interviewed were
at the coast for at least the second time. It is an even finer comment
that 60 per cent of the people who were repeat visitors had been coming for
more than ten years.

Question four also attempted to measure the effectiveness of advertising
on beach income. Specifically, people who were at the beach for the first
time were asked how they first discovered the area. Only 3 persons, or
six (6) per cent, responded "advertising". This implies that the advertising
does not bring in a great many first time users. Most of the first time
users heard about the New Hampshire coast from friends (see Table XIXb).

: Advertising is probably responsible for reminding people about the beaches
. and whetting their appetite for a visit. The role advertising plays in this
and in helping to build a positive image for New Hampshire's coast was not
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TABLE XIXa: Number of Parites at the Coast
For The First Time: By Beach

NOT SOUTH MID NORTH

SANDY SANDY SANDY SANDY TOTAL -
lst Trip 11 20 8 10 49
Not lst Trip 159 339 154 167 819

TABLE XIXb: Method of Discovery For Those At The Coast
For The First Time: By Beach

NOT SOUTH MID NORTH
SANDY SANDY SANDY SANDY TOTAL
Relative 2 0 0 1 3
Friend 1 14 4 - 24
Advertising 1 0 2 0 3
Passing through 4 ‘ 1 1l ‘ 3 )
Other 2 4 0 1 7
No Answer 1 ‘1 1 0 3
Total 11 20 8 10 49

TABLE XIXc: Number of Years Respondent Has Been Coming
To Coast: By Beach

NOT SOUTH MID NORTH

SANDY SANDY SANDY SANDY TOTAL

# 3 ¥ 1% % % # % # 2
Less Than 5 years 37 28 68 17 38 27 29 18 172 21
5-10 years 30 23 81 21 20 14 25 15 156 19
10-20 years 25 19 98 25 \ 26 19 33 21 182 22
Greater than : ]
20 years 40 30 146 37 50 40 75 45 317 38
Total 132 100 393 100 140 100 162 100 827 100
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Inland S.R.
Coastal N.H.
Merrimack

New England

Massachusetts

Other U.S.

Total

Merrimack
New England
Massachusetts
Other U.S.
Canada

Total

FUTURE DEVELOPMENT BY ORIGIN

TABLE XX
FUTURE DEVELOPMENT BY ORIGIN (DAY USER)
(Number of Responses)

COMMERCIALIZED STATE PARK INDUSTRIAL

4 35 2
7 38 2
3 23 7
3 ' 26 1
22 35 7
2 s -
41 162 19
TABLE XXI

(Number of Responses)

(VACATIONER)

NO
DEVELOPMENT

35
39
24
18
76

5

197

NO

COMMERCIALIZED STATE PARK INDUSTRIAL DEVELOPMENT

3 18 2
1 15 2
31 84 1
7 19 2
10 20 1
52 156 8
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measured by the question and thus cannot be quantified here.

DEVELOPMENT PREFERENCES OF USERS

Another question asked of coastal users was what, if any, development
would they prefer to see happen on the coast. (Question 16 of the
questionnaire). This question was included in the questionnaire with
somé misgivings. It was not expacted that the sample interviewed here
would be a representative one of the people of the coast or even the state,
but it was feared that some people would use the results as if it were. '
The information developed here may not. be used to indicate the region or .-
state population's preferences for development of the coast. The sample
is one of the beach and picnic area recreation users, thus it was ex-
pected that recreation development would be the type favored. In fact
that is so. Only about 3.5 percent of those interviewed preferred in-
dustrial development to the others. What is surprising is the low number
of people who preferred commercial. recreational devé]opment. This cate-
gory was included because it was expected that people who came to the
beach would want the facilities they use expanded or upgraded. Surpris-
ingly, this was not so. The feeiing was "leave it alone" or develop more
of the beaches as state parks. Neither response showed much disatisfaction®
with the present facilities. Tables XX through XXIII disp]ay'the responses
to question 16. -

The answers to question 16 and question 4 show that New Hampshire's
coastal recreation industry .has been successful in satisfying the desires
of a large number of people. Whether or not the small number of new visitors
(5.6% of total interviewed) is healthy or not from a business standpoint
is not capable of being answered by this study. However, if all of the
people who are visiting for the first time come back regularly, in twénty
years they would replace the people who are presently using the coast. - That
seems to be a good indication of possible long-term success as 40 percent of
those interviewed had been cominé to the beach for twenty years or more!

CRITICISMS OF FACILITIES AT THE COAST

Question 17 asked respondents if they had any criticisms of the beach
or facilities at the beach. Table XXIV summarizes the responses to this
question. The headings in the response column are shorthand titles of the
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TABLE XXII

- FUTURE: DEVELOPMENT BY BEACH (DAY USER)

Not Sandy
South Sandy
Mid Sandy
North Saﬁdy

Total

Not Sandy

South Sandy
Mid Sandy |
North Sandy

Total

{(Number of Responses)

COMMERCIALIZED STATE PARKT INDUSTRIAL DEVggOPMENT
10 74 9 E
18 109 s 67
6 .38 4 39
7 o 2 48
41 262 20 197

o TABLE XXIII
FUTURE DEVELOPMENT BY BEACH (VACATIONER)

(Number of Responses)

COMMERCIALIZED STATE PARK INDUSTRIAL DEVESOPMENT
- 17 2 1
39 ) 84 4. 84
4 | 28 1 Y
9 | 32 2 .30
52 161 9 159
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respondent's criticism. It is to the credit of the management of the beaches,
recreation areas, and businessmen that half of the people questioned had

no criticism of the beaches or facilities. With the exception of the com-
plaints about Tack of cleanliness and the lack of parking at the South

Sandy beqch; most of the rest of the critisms were minor. It is interesting
that the complaints about cleanliness at the Not Sandy areas are not as

strong as at the Sandy areas. Parking is a problem. In fact it is the

most limiting factor in increased use of the ccast. Various plans have been
aired to solve the problem, though at this time, none has been yet adopted.

SURVEY OF COASTAL BUSINESSMEN

Along with a survey of beach recreation users, a survey of beach bus-
inessmen was conducted. The purpose of the questionnaire was to assess the
attitude of the businessmen to deveiopment along the coast. The qUestion-
naire (attached as Appendix B) asked the businessmen to rate a series of
development types either as very desirable, somewhat desirable, necessary’

but not desirable or undesirable under any circumstances as well as to rate

areas for preservation. There were eighty-eight questionnaires handed out,
forty-eight (48) or 55 percent were returned. Table XXV shows the type of 4

respondents and the responses to the questions on preservation of natural
features. The highest priorities for preservation are those that the coast-
al businesses are most closely tied to: museums, marinas, and public parks

and picnic areas.

Tables XXVI and XXVIII show the responses of.the businessmen to the
development part of the questionnaﬁre; Table XXVI shows the total responses.
Table XXVII shows the responses ranked by percent of those indicating high
level of desirability for the proposed development. Those items which
ranked highest on Table XXVII are those which would most complement a vaca-
tion oriented business. It was somewhat surprising to find year round
residences ranking higher ‘than seasonal residences. Year round residences
mean more school children and other services and are generally a tax bur-
den while seasonal houses are a net tax asset. The low ranking of parking
facilities is surprising in view of the visitor complaints and local real-
ization of the problem. Table XXVII shows only the most and least desirable
categories, 54% of the respondents considered parking facilities to be

somewhat desirable or necessary. The low rank of heavy industry in general’
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TABLE XXIV: Criticisms of Facilities By Beach

(Number of Peoplej

NOT SOUTH MID NORTH

SANDY SANDY SANDY SANDY  TOTAL
Lifeguards (not enough)* 17 1 . 2 20
Roads (lack of access) . 5 . | » 5
Cleanliness (lack of) 11 72 - 23 - 29 135
Restaurants (lack'of) ) 2 _' r2 | _ 3 _. 7
Parking (lack of) 2 46 15 . 1 64
Bathhouses (lack of)* 19 13 14 16 62
Telephones (lack of) ‘ - ' 2 : _ 2
Commercialism (too much). g 5 13
Rules (too mahy) : - 4 ' 6 3 - 13
People (too mény) e | 6 2 il 19
More Private - A 3 3
More Public 2 2
Playgrounds (lack of) . ; 2 1 | 3
Other ’ 32 38 .16 16 | 102
None - - 99 197 - 70 95 461
No. Of Respondents 171 . 420 162 177 - 930

* No comments on the competency of life guards or the quality of

the bathhouses were received.
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TABLE XXV: Characteristics of Businessmen
Respondents to Survey

A. Location of Respondent's Business

Location Numberx Percent* -
Seabrook 7 (15%)
Portsmouth 2 ( 4%)
Rye 11 {23%)
Newington 3 ( 6%)
New Castle 1 {( 2%)
No. Hampton 4 (- 8%)
Hampton 19 (40%)
No location given 2
Total 48 102%)

* Total does not equal 100 because of rounding.

B. Business Types

Type Number Percent
Restaurants 16 33
Gifts & clothing 1 2
Motel/hotel lodging 11 23
Grocery, Bakery, Var.1ll 23
Miscellaneous 6 13
Realty Insurance 3 6

Total ’ 48 100

C. Recommendations for Natural Features to be preserved.

Type Number Percent
Public Beaches 45 94
- Coastal waters 41 .

" Bays 39 85
Forest 31 65
Marshes 27 56
Other: Lakes 1 2
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TABLE XXVI

SUMMARY OF COASTAL BUSINESSMEN'S
ATTITUDES ON CCASTAL DEVELOPMENT

Type of Development

Apartments and Condominiums 12

Auto Dealerships

Auto Repair/Parts

Banks and Bank Branches
Bird/wildlife Sanctuaries
Camping Areas

Children's Playgrounds
Clothing Shops/Boutigues
Discoteques

Fishing Piers

Food Concessions
Gasoline Stations

Gift Shops

Heavy Industry

Hotels/Motels

* Indicates percentage

18

Il

28
18
33
22

34
19
14
23

Very
Desirable

(26%) "

(6%)

(15%)
(38%)
(59%)
(37%)
(77%)
(46%)

(19%)

(72%)
(42%)
(30%)
(49%)

Level of Desirability®

16
4
7

15

13

13

16

16

11

16

Somewhat
Desirable

Can Y
[9%]
(8]
o

3)
(9%)
(15%)

(32%) .

(27%)
(178)
(19%)
(28%)
(33%)
(l?%)
(363)
(23%)
(34%)
(9%)

(24%)

*

6
12
16

8

4
12

1

7

7

of persons who responded

~33-

Necessary But
Not Desirable

(13%)

(25%)
(34%)
(17%)
(8%)

(25%)
(2%3)

(15%)
(15%)

(4%)

(32%)
(4%)
(13%)
(4%)

to that question.

12
28
17
6
3
10

33

9

Undesirable
Under Any

Circumstances

~~
N
(o)
Y
g

%

Total Responses

N N N
NN 9 oo

48
48
43
47

48

47 ©

45
47
47

25



TABLE XXVI

(Continued)

Level of Desirability*

0
]
+ O 2] [1)]
S @ =]
M Q2 v U o)
o — o o))
) o >y N Q > 0
— 2 O © g+ 7]
Q @ .Q © Nl v &
© < 'm 0 o - 5
H 2 M o al 0 N —~
Syerd 0 - 0] TR o
4w E 0 SR QG N L
0 o o0 00 A 0
Type of Development > A nuA 2 a PPU =
Industry In General 10 (23%) 7 (16%) 4 (9%) 23 (52%) 44
Light Industry © 12 (26%) 7 (15%) 6 (13%)21 (46%) 46
Marinas 36 (82%) 7 (lew) - 1 (2%) 44
Museums 39 (83%) 6 (13%) 2 (4%3) - 47
0il Refineries 3 (7%) 1 (2%) 9 (20%)33 (72%) 46 )
Parking Lots/Structures 14 (30%) 14 (30%) 11 (24%) 7 (16%) 46 '
Public Boat Launching 29 (62%) 9 (20%) 3 (7%) 5 (1l1%) 46
Public Picnic Areas 38 (823) 3 (73) 3 (7%) 2 (4%) 46
Restaurants 26 (58%) 10 (22%) 3 (7%) 6 (13%) 45
Roads and Highways 28 (61%) 5 (l11%) 6 (13%) 7 (1l5%) 46
Sanitary Landfill Sites ‘ 13 (29%) 8 (17%) 13 (28%)12 (26%) 46
Seasonal Residences 27 (593) 12 (26%) - 7 (15%) 46
Service Industries 14 (30%) 13 (28%) 11 (24%) 8 (18%) 46
Shopping Centers S 11 (24%)  9-(20%) 14 (32%)11 (24%) 45
Super Port 15 (44%) 9 (26%) 5 (15%) 5 (15%) 34
Theaters/Movie Houses 26 (56%) 9 (20%) 6 (133) 5 (11%) 46
Utility Installations 15 (33%) 6 (13%) 9 (19%)1l6 (35%) 46
Year Round Residences 30 (65%) 9 (20%) 3 (6%) 4 (9%) 46
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TABLE XXVII

LEVEL OF DESIRABILITY OF DEVELOPMENT, RANKED IN ORDER
OF MOST DESIRABLE TO LEAST DESIRABLE

Type of Development -

Museums

Marinas

Public parks, picnic areas
Children's Playgrounds
Fishing pier |

Year round residences
Public boat launching areas
Roads and Highways
Seasonal residences
Bird/wildlife Sanctuaries
Restaurants
Theaters/Movie housesi
Gift shops

Clothing shops

Super port

Food concessions
Banks.and bank branches
Camping aregs
Hotels/Motels

Utilitj Installations
Gasoline Stations

Parking Lot/Structures

-35-.

Very
Desirable

833

46%
44%

423

37%

36%

33%

30%

Undesirable Under

Any Circumstances N

15%

15%

47
44
46
43
47
46
46
46
46
48
45
46
47
47
34
45
47
48
25
46
47

46




TABLE XXVII (Continued)

Very Undesirable Under * .
N 4

Type of Develcpment Desirable Any Circumstances
Service Industries 30% 28% 46
Sanitary Landfill sites 29% 26% . 46
Light industry 26% 46% 46
Apartments and Condominiums B 26% 26% 46
Shopping centers ' 24% 24% 45
Industry, in general 23% 52% 44
Discotheques : , 19% 33% 48
Auto repair/parts 15% 36% 47
01l refineries : | 7% 72% 46
Auto dealerships . 6% 60% 47
‘Heavy industry 43 74% 45

* N - the number of respondents who answered that question.

and 0il1 refineries in particular is interesting especially when compared with
the re1at1ve1y h1gher rank of an offshore terminal or superport.

Figure II shows the preferences of bus1nessmen organized by development
categories. This was done in order to facilitate generalizations about
these preferences. Responses were categorized as either positive or nega-
tive. Positive responses were Very Desirable or Somewhat Desirable. Nega-

tive responses were Necessary But Not Desirable and Undesirable Under Any

Circumstances. The development options were categorized into several classes.

Tabie XXVII shows the categories and options included. Figure II shows

that coastal businessmen responded as would be expected of people expressing
enlightened self-interest. The anomaly is the rather large preference
for:ﬁousing, especially as this is basically reflected in a desire for

year round residences, which traditionally cause a higher tax burden. Apart-
ments, which at least initially may be a tax benefit, rank very Tow.

CONCLUSIONS | .

This study of recreation users at the coast does not present a plan for
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TABLE XXVIII: Developement Options Categorized For Figure II.

. Category Options Included
- Government Facilities Sanitary land fill

Roads and highways
Parking lots and structures

Service Industries . Automobile dealerships
' Automobile repair
Banks
Gas stations -
General service

Residential . Apartments
Seasonal Residences
Year-round residences

Retail Clothing stores
Gift shops
Shopping centers
Theatres

Industry v Heavy industry

Light industry

: General industry
Super port
0il refinery
Utility

Recreation 'Bird Sanctuary
Campground
Children's playground
Fishing pier
Marina.
Museum
Boat launching -
Parks

Food and lodging Restaurants
" Food concessions
Discotheques
Hotels/motels
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changing the uses. Rather the study was an attempt to describe as accur-
ately as possible the characteristic s of the people using the coast,

especially the amount of money that was spent. However, from this des-
cription, some feeling for possible changes can be had. For instance,
the general Tack of parking is especially true at the South Sandy area.
The table shows that there are certain group types which spend more money
than others. These group types should be catered to by the coastal bus-
inessmen, especially if they are groups which do not use many services
such as groups with 3.5 or more people per car, thus providing more spend-
.ers with 1es$ parking space use. o

The information presented in this report is just a sma]]iportion of
the information available from the study. There is a great deal of data
which has not been extracted because of the limits in time and budget.
The basic classes of beach type, group type, origin and length of stay have
been the focus of this report. It is possible, however, to organize the
data in many other ways. Appendix C is a list of tables already prepared
but not included in the presentation in this report. These tables are
available at the Commission office for inspection and use. In addition to
these tables, other organization of the data may be done if useful.
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APPENDIX A

. ‘ " ON SITE SURVEY OF RECREATION USERS

Date: Time: Interviewer: Location:

1. WHERE IS YOUR PERMANENT HOME RESIDENCE?

Town State
2. WHAT IS YOUR OCCUPATION?

3. HOW LONG DID IT TAKE YOU TO GET HERE TODAY?

4. HAVE YOU BEEN TO THE NEW HAMPSHIRE SEACOAST BEFORE: Yes No

(if no) HOW DID YOU FIRST DISCOVER THIS AREA?

(if yes) WHEN DID YOU FIRST START COMING HERE?

(if yes) HOW MANY TIMES A YEAR DO YOU COME?

(if yes) HOW LONG DO YOU USUALLY STAY WHEN YOU COME?
5. HOW LONG WILL YOU STAY {(THIS TIME)?

1l day

1 - 7 days

. 8 - 30 days

31 days - 3 months

6. HOW MANY PEOPLE ARE THERE IN YOUR GROUP TODAY?

7. WHAT XIND OF GROUP ARE YOU WITH‘TODAY?

family with children

family without children

group of friends

organized group

one person alone

(please note) other

8. WHAT IS YOUR AGE Sex: M F




10.

11.

12.

. 13.

14.

15.

WHAT ARE THE AGES OF THE OTHER PEOPLE IN YOUR PARTY? (Interviewer:
Put one slash in each group for each party member, e.g. ////)

Under 5 years 20-24 years 40-44 years
5 - 9 years 25-29 years 45-49 vyears
10-14 years 30~34 years 50-54 years
15-19 years 35-39 years 55-59 years
60-64 years
65-69 years
70-74 years
75-79 years

HOW MANY CARS DID YOUR GROUP COME IN TODAY?

HOW‘MUCH MONEY DO YOU ANTICIPATE SPENDING ON THE COAST DURING THIS
TRIP?

HERE IS A LIST OF THINGS YOU MIGHT SPEND MONEY ON WHILE IN THE SEA
COAST REGION. WOULD YOU PLEASE ESTIMATE HOW MUCH YOUR GROUP SPENDS
PER DAY ON EACH ITEM? (money spent at the beach)
FOOD (spent today at concessions, restaurants) $

GASOLINE (purchased near coast only) $

CLOTHING $ PARKING $§ OTHER $
(what?)
SOUVENIRS S AMUSEMENTS S NR

(If staying overnight or longer, ask:) IN WHAT KIND OF LIVING ACCOM
MODATIONS ARE YOU STAYING?

tent or trailer camping

a hotel/motel unit
a rented cottage/efficiency unit
a friend's cottage or house

other (what?)

HOW MUCH WILL YOUR GROUP SPEND PER NIGHT FOR LODGING? $

HAVE YOU EVER VISITED ANY OF THE FOLLOWING RECREATION FACILITIES?

HAMPTON BEACH PLAYHOUSE SALISBURY AMUSEMENT PARK
HAMPTON CASINO BALLROOM GOLF COURSES

HAMPTON BEACH PENNY ARCADES SEABROOK DOG TRACK
HAMPTON BAND SHELL CONCERTS ROCKINGHAM PARK

ODIORNE'S POINT STATE PARK LEE RACEWAY



16.

17.

WALLIS SANDS STATE PARK ' STAR SPEEDWAY

RYE HARBOR STATE PARK - NEW ENGLAND DRAGWAY

STRAWBERRY BANKE TOUR WENTWORTH COOLIDGE MUS

ISLES OF SHOALS CRUISE

OVER THE NEXT FEW YEARS NEW HAMPSHIRE WILL HAVE TO MAKE SOME DEC-
ISIONS ABOUT THE FUTURE DEVELOPMENT OF THE COAST. IF IT WERE UP
TO YOU TO CHOOSE, WHAT KINDS OF DEVELOPMENT WOULD YOU PREFER FOR
NEW HAMPSHIRE'S COASTLINE?

COMMERCIALIZED RECREATION DEVELOPMENT (Interviewer: if you
are asked to clarify say, restaurants, motels, shoppring fac-
ilities, cottages)

DEVELOPED FURTHER AS A STATE OR NATIONAL PARK
(Clarification: more picnic areas, parking, beach maintenance,
possibly fees)

INDUSTRIAL DEVELOPMENT (Clarification: such as electronic
assembly plants, o0il refineries) :

NO DEVELOPMENT WHATSOEVER (Clarification: the way it is now)

DO YOU HAVE ANY CRITICISMS OF THE FACILITIES AVAILABLE AT THIS

? (Interviewer: place, name of beach, park)




APPENDIX B
COASTAL BUSINESS SURVEY QUESTIONNAIRE
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APPENDIX C

List of Tables prepared for the Coastal Recreation Study but

not included in it.

The following list of tables is a partial list of the tables
available at the Southeastern New Hampshire Regional Planning Comm-
ission. These tables are the ones that have been pulled out of the

data.

PEOPLE PER CAR BY LENGTH OF STAY

NUMBER OF PARTIES (VACATIONERS)

NUMBER CARS BY GROUP TYPE AND BEACH (VACAT;ON)
NUMBER CARS BY GROUP TYPE AND BEACH (DAY USER)
PERSONS PER CAR BY BEACH TYEE AND ORIGIN (VACATIONER)
PERSONS PER CAR BY BEACH TYPE AND ORIGIN (DAY USER)
PEOPLE PER CAR BY GROUP TYPE

NUMBER OF CARS BY ORIGIN AND BEACH (VACATIONER)

NUMBER OF CARS BY ORIGIN AND BEACH (DAY USER) B

NUMBER OF CARS AND AVERAGE OCCUPANTS PER CAR BY GROUP TYPE AND BEACH
(DAY USER)

NUMBER OF CARS AND AVERAGE OCCUPANTS PER CAR BY GROUP TYPE AND BEACH
(VACATIONERS)

AGES OF BEACH USERS

AGES BY GROUP TYPE

AGE BY BEACH LOCATION

AGE BY BEACH ACCESS TYPE )

DAILY EXPENSES BY ORIGIN AND BEACH (DAY USER) (IN DOLLARS)

DAILY EXPENSES BY GROUP TYPE AND BEACH (VACATIONER) (IN DOLLARS)




i

DAILY EXPENSES BY GROUP TYPE AND BEACH (DAY USER) (IN DOLLARS)

DAILY EXPENSES BY ORIGIN AND BEACH (VACATIONER) (IN DOLLARS)
PER CAPITA DAILY EXPENSES BY ORIGIN (SOUTH SANDY-DAY USER)
DAILY EXPENSES BY ORIGIN (MID SANDY-VACATIONER)

DAILY EXPENSES BY ORIGIN (MID SANDY-DAY USER)

DAILY EXPENSES BY ORIGIN (SOUTH SANDY-VACATIONER)

DAILY EXPENSES BY ORIGIN (SOUTH SANDY-DAY USER)

DAILY EXPENSES BY ORIGIN (NOT SANDY-VACATIONER)

DAILY EXPENSES BY ORIGIN (NOT SANDY-DAY USER)

PER CAPITAL DAILY EXPENSES BY ORIGIN (NOT SANDY-VACATIONER)
PER CAPITA DAILY EXPENSES BY ORIGIN (NOT SANDY~DAY USER)

PER CAPITA DAILY EXPENSES BY ORIGIN (MID SANDY-DAY USER)

PER CAPITA DAILY EXPENSES BY ORIGIN (MID SANDY-VACATIONER)
DAILY LODGING AMOUNT (VACATIONERS)

DATILY EXPENSES BY ORIGIN (NORTH SANDY-DAY USER)

PER CAPITA DAILY EXPENSES BY ORIGIﬁ (NORTH SANDY-DAY USER)
DAILY EXPENSES BY ORIGIN (NORTH SANDY—VACATIONERS)

PER CAPITA DAILY EXPENSES BY ORIGIN (SOUTH SANDY-VACATIONER)
PER CAPITA DAILY EXPENSES BY ORIGIN (NORTH SANDY-VACATIONER)
PER CAPITA DAILY EXPENSES BY GROUP TYPE (NOT SANDY-VACATIONERS)
PER CAPITA DAILY EXPENSES BY GROUP TYPE (NOT SANDY-DAY USER)
DAILY EXPENSES BY GROUP TYPE kDOLLARS) (NOT SANDY-VACATIONER)

DAILY EXPENSES BY GROUP TYPE ( NOT SANDY-DAY USER)

PER CAPITA DAILY EXPENSES BY
PER CAPITA DAILY EXPENSES BY
DAILY EXPENSES BY GROUP TYPE
DATLY EXPENSES BY GROUP TYPE

DAILY PER CAPITA EXPENSES BY

GROUP TYPE (SOUTH SANDY-DAY USER)
GROUP TYPE (SOUTH SANDY-VACATIONER)
(SOUTH SANDY-VACATIONER)

(SOUTH SANDY-DAY USER)

GROUP TYPE (NORTH SANDY-VACATIONER)




PER CAPITA DAILY EXPENSES BY GROUP TYPE (NORTH SANDY-DAY USER)
DAILY EXPENSES BY GROUP TYPE (NORTH SANDY-VACATIONER)

DAILY EXPENSES BY GROUP TYPE (NORTH SANDY-DAY USER)

DAILY EXPENSES BY GROUP TYPE (MID SANDY-DAY USER)
DAILY EXPENSES BY GROUP TYPE (MID SANDY-VACATIONER)
PER CAPITA DAILY EXPENSES BY GROUP TYPE (MID SANDY-VACATIONER)

PER CAPITA DAILY EXPENSES BY GROUP TYPE (MID SANDY-DAY USER)




1 ])

APPENDIX D

LIST OF COMMISSIONERS AND STAFF
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COMMISSIONERS

SOUTHEASTERN N.H. REGIONAL PLANNING COMMISSION

Patrick Jackson
Robert Dodge
Edward Ingraham (alt)

Helen Carxr Dix
Thaddeus Klemarczyk

Richard Rugg

Herman Parker

Louisa Woodman
James Fallon

Jerome Healey'
Mark Kelley, Jr.

Seth Perry

Margaret Hartford
Sidney Palmer

William Tebo
Thomas Hackett

Sydney Frink
Frederick Smith

David Sanderson
James Ritzo
Calvin Canney

Charles Tallman
Shirley Tibbetts

Wallace Verge
Norman Felch

Richard Scammon
Christopher Rowe

*Non-member of the Strafford Rockingham Regional Council

Brentwood

Epping
Epping
Epping

Exeter
Exeter

Greenland
Greenland

Hampton
Hampton

Hampton Falls
Hampton Falls

Kensington

New Castle
New Castle

Newfields
Newfields

Newington¥*
Newington¥*

Portsmouth
Portsmouth
Portsmouth

Rye

Rye

South Hampton
South Hampton

Stratham*
Stratham#*

«an




COMMISSIONERS
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PLANNING DISTRICT COMMISSION

Atkinson*
Leonard Chase Hampstead
Charles Lindquist,Jr. Hampstead
Jean DuBois Kingston
Jdohn Impey Kingston
Thomas Cullen B Plaistow
Donald McKendry Plaistow
Michael Carney Salem
Michael Mariolis Salem
John Sununu : Salem
Ronald Coish Windham
Peter Bronstein _ Windham

*Non-member of the Strafford Rockingham Regional Council
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Lane Goss
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Loran Smith
Charles DiPrizio III

Thomas Blanchette
Harold Szacik

Dave Colby
John Williamson

Fred Barry .
George Leuchs

David Lamprey

Dover
Dover
Dover
Dover

Durham
Durham
Durham

Lee
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Middleton
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Middieton
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Newmarket

Nottingham
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SOCIO ECONOMIC PROFILE
. OF RESIDENTS OF THE COASTAL ZONE PLANNING AREA

‘The -following information :on the socio economic status of residents of the Coast-
* al Zone Planning Area was taken from the 1970 census. Because of-that, the informa- )
tion is somewhat out of date. TheiCensuﬁ was,téken more than five years agb'and there
have been many changes in the make-up‘of'thé region'sihCe that time. Unfortunately
there is little information available on those changes. New information that is avail-
able on employment hés already been presénted in the Economic Base report. Population
projections and estimates do exist but they are not broken down into age/sex categor-
jes. Other characteristics such as family compostion, eduction levels, and poverty.
level have not been collected in comparable detail since the census. Thus in order
to prepare a detailed profile of the area's residents it is necessary to use the census
data. - |
There are two other considerations which must be kept in mind when studying the
following tables. The census data 1970 was partially collected through sampling. The
basic population unit used for extrapolating from the sample data to the total popu-
Tation was 2500 persons. This has led to some inaccuracies in the estimates for the
~ total population; especia]iy for small towns. Those tables based on sample information
are identified as is the size of the sample taken. Also the Coastal Zone Planning
.Area has two large institutional populations which tend to skew the data: these are
Pease Air Force Base and the University of New Hampshire. The impacts of these two
institutions show up differently in the various'tab]es.  This difference is due to the
differing character of the people associated with them. Pease Air Force Base increases
the general population of the city of Portsmouth where the on-base housing is located.
These people do not vote in Portsmouth nor do they demand much in the way of services
from the city. They'are families and their impact is spread throughout the figures
for Portsmouth. The students at the University have a much different impact on Durham's
population. They may register to vote in Durham and the services provided by Durham
are shared by the University and partially funded by it. The students have a dramatic
impact on the population which will be neted in the discussion of individual tables.
In spite of these problems the census tabulations seem to be the best means of
providing the socio economic profile of Coastal Zone Planning Area residents. The -
information is presented here in tabular form with a short discussion of each table.
Table 1 shows the age/sex distribution of the population. The age categories
'chqsen are modified from the census to show major socio economic categories. 5 and

under represents all people in pre school years. This specific populatfon aroup has



few programs directed at it, thoughit is one of the most important. The 6-19 cate-
gory are those people most 1ikely to be in school. Ages 20-44 are the child bearing
ages for women and thus the ages of most young families. Ages 45-64 are separated

@ because they are after child bearing and before retirement. TheyAare the ages where .
people generally. earn the most. Age 65 plus is the ‘true retirement from the labor

~ force and eligibility for many special programs. It is in this table that some of

the effects of the University of New Hampshire show up. Durham, with a total popula-
tion similar to Exeter and Hampton, shows a disproportionate number of individuals in
the "school” and "child bearing" categories. This is due to the large number of young
‘students present at the university. Portsmouth and Newihgtbn also have institutional
populations. In these cases, however, it is impossible to pick out the skewed popula-
tion categories as the Pease people are distributed throughout the classifications.

Table II shows the nativity of residents of the planning area. About one half of
the population was born in New Hampshire. It is not possible to say what percentages
of these were born in the coastal area. It certainly may be said that over half of
the 1970 population are migrants to the planning area.

Table III shows the family status of people in the planning area. As the census
did not measure this directly this table was modified from one concerned with women
and‘emp10yment. It shows the family organization as expressed by the marital status
of women. Also included is data on the presence of children. This tables shows more

ramatically than table one the influence of the'University of New Hampshire on Durham.
The class of single women with no children under 18 is much higher than would be ex-
" pected in a population of that size. This is due to the single female students.

Table IV shows the eduction of people 25 years old or older. These are the
employment years. The Coastal Zone Planning Area has a very high standard of education.
Even so there is a surprisingly large number of people without ény high school educa- ‘
tion at all. A ‘ ' :

Tables V - VIII shows the economic condition of the area in 1970. This informa-
tion has changed the most siénificant]y in the last five yeérs. However, this is the

o only comﬁﬂéation which is avilable in which it is possible to identify the Coastal
_ Zone Planning Area conmunities. For this reason the data are included in this profile.
" More recent data on an area larger than the Coastal Zone Planning Area is discussed in
the Economic Base report. '



. o ' TABLE I

. ' . - Age Sex Composition of Coastal Zone'Popu1ations
. (1970 Census)

(

Pre School -~ - School Child Bearing =~ Working = Retired '
5 & under 6-19 20-44 . 45-64 65+

Male Female Male Female Male Female Male Female Male Female

‘Dover © ' © 1187 1172 2879 2949 3255 3192 2027 2191 841 1353
Durham® 218 215 1792 1768 2049 1841 349 328 96 167
Exeter - 519 454 1182 1117 1241 1371 891 992 441 666
Greenland 196 129 248 232 260 326 181 152 53 57
Hampton 577 592 1021 1085 1223 1306 672 - 735 - 340 460
Hampton Falls 554 96  188. 137 188 169 131 117 50 99

 Madbury 4 m 79 w4 w4 ue 7 6 30 36

'New Castle 19 37 % 8 253 124 9 108 44 29
Newfields 61 52 161 13 1% 13 6 76 11 %
Newington* 23 23 43 8 49 48 61 6 16 15
Newnarket 174 167 430 410 578 563 343 337 148 206

North Hampton 115 183 488 474 463 525 326 318 121 166
Portsmouth* 1430 1447 3654 3364 5152 -~ 4194 - 2116 2364 913 1554

_Rollinsford 95 114 291 239 344 393 230 263 38 70
Rye 192 171 546 . 53 - 638 628 469 - 490 167 246
" Seabrook 208 173 . 345 250 432 451 318 343 107 143
Stratham 56 88 232 227 260 213 127 160 62 85
Total 5578 5145 13675 13220 16631 15644 8464 9106 3478 5301

Source: U.S: Census 1970

' * Population figures distorted by the enumeration of large institutional éopulat‘ions.



TABLE 11
Born In Born In Foreign Mo Total
New Hampshire U.S. not N.H. Born Answer Population

~ Dover . 12569 6242 234 1085 20130
Durham | ‘3145 4691 128 . 632 859
Exeter 4653 - 3335 66 487 8541
Greenland 826 840 a1 36 1743
Hampton  sm ez 91 430 7766
‘Hampton Falls 571 582 0 58 1211
Madbury | 410 273 4 12 699
New Castle | 318 516 17 . 23 874
 Newfields 399 3o 135 844
Newington 4 155 o - 63 422
’I!Newmarket 2120 934 0 142 3196
North Hampton 1165 1826 31 158 3180
Portsmouth 9861 13088 615 1495 25059
Rollinsford 1221 831 5 253 2010
Rve vy 119 57 159 3912
Seabrook 1346 - 1409 0 60 2815

" Stratham 670 5 9 30 1468

 Total 43776 42128 1304 5258 . 92466

Percent of Total 47.3 45.6 1.4 5.7 - 100

Source: U.S. Census 1970



 TABLE III

'Fami]y Status in Coastal Zone Planning Area
Women 16 Years 01d and Over by Marital Status and Children

R T - Separated, Divorced
Married, Husband Present Never Married, Widowed

Children No Children ‘Children No Children
Under 18 Under 18 _ Under 18 Under 18
Dover 2598 1754 - 320 2958
Durham 573 . 406 46 2681
Exeter 1105 901 12 1118
Greenland 249 163 3 146
Hampton 1143 702 106 830
Hampton Falls 168 83 19 139
Madbury | 87 o ' 9 100
New:Castle . 102 68 14 o1
Newfields 121 - 11 111
- Newington 43 _ 62 ’ 0 : 35
Newmarket 390 380 49 392
North Hampton . 442 308 . 55 304
Portsmouth . 3236 2333 431 2822
Rollinsford 291 229 8 220
Rye 540 457 B2 464
Seabrook 391 304 a6 270
" Stratham 123 89 St 101

Total 11602 8354 1412 12782

Source: U.S. Census 1970



TABLE IV

Education of the Coastal Zone Planning Area Population

(Persons 25 or older)

Years of School Completed
. None
1-4
5-6
,
8
9-11
12
13-15
16
-17 or more
Total:
% H.S.. Diploma
% Some Col]ege-
% College Diploma
% Graduate School

Source: U.S. Census 1970

‘Male
178
226

510
629

© 2650

3687

8093 |

2615
2344

- 1980
22912
35.3
11.4
10.2
8.6

Féma1e
188
206
‘541
‘566

2824

- 4256

10122
3988
2144

772

25607

. 39.5

15.6
8.4
3.0

Total
366
432
1051
1195
5474

7943

18215 -
6603
4488
3752

48519
37.5
13.6
9.25

5.7



Employed Individuals 14 Years 01d and Over
"By Industry Coastal Zone Planning Area ‘

Agricu]ture and Fishing
Mining

Construction

MFG Durable

MFG Nondurable
Transportétion
Wholsale/Retail

Finance, Ins., Real Estate

Business and Repair

Personal Services
Entertainment/Recreation
Professional Services
Public Administration

Not Reported

Tota] '.

Source: U.S. Census 1970

TABLE V

-Male
482
16

1646

4721

2054

1076
3774

558
402

382

181

2957
1100
1402

20751

. _
Total exceeds 100 due to rounding

“Female

96
5
107

1551

1971
438

2868

599
90

1123

40
4376
430
1440

15034

Total

578
21

1753

6272

4025

1514
6642
1157
482
1505
221
7333
1530
2842

- 35785

Percent

1.62
.06
4.90
17.53
11.25
4.23
18.56
3.23
1.37
4.21
0.62
20.49
4.28
7.94

100.0*



TABLE VI

Labor Force in Coastal Zone Planning Area
(No. Persons 16+ in Labor Force)

Employed Unemployed

_ . Male - Female Male Female
Dover 5205 = 3428 19 154
Durham | 1950 1405 98 116
Exeter - , 2208 . 1421 59 52
Greenland 416 253 7 3
Hampton | 1871 1023 53 61
Hampton Falls 313 149 5 0
Madbury | 170 93 5 23
New Castle : 186 - 146 | 0 0
Newfields 191 122 0 10

.~ Newington 104 64 0 0
Newmarket . a1 se7 64 a5
North Hampton 817 412 31 5
Portsmouth - 4542 3271 196 107
Rollinsford - 593 461 0 10
Rye | 975 574 .25 12
Seabrook : 716 - 419 30 24
Stratham 374 108 6 12
Total 21482 . 14006 785 63t
Unemployment rates: Male - = 3.53% Source: . U.S. Census 1970

Female = 4.33%

Total = 3.85%



Income of Persons Over 14 by Type and Sex 1970

Wage and Salary
Non'Fafm Se]f Employed
Farm Self Employed
Schal Security or R.R.

Public Assistance

- AT1 Other .

TOTAL

Source: U.S. Census 1970

TABLE VII

Male
177,338,100
19,620,750
992,550
4,262,150
1,018,700
14,434,500

- 217,666,750

- Female

53,254,350
1,854,700

13,000

4,889,200
897,050
9,058,900

69,967,200

-
.

Total
230,592,450
21,475,450
1,005,550
9,151,350
1,915,750
23,493,400

287,633,950
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Dover

Durham
Exetef
Greenland
Hampton
Hampton Falls
Madbury

New Castle
Newfields
Newington
Newmarket 
North Hampton
Portsmouth
Rollinsford

Rye

’Seabrook,

Stratham

Total

Table VIII

vaerty Level

| Number of Individuals
in Families With In-
~.come Below Poverty Level

1149
225
580
73
449
56

24

2

27

a8

233

198
3118

121

237'
170
152

5892

" Total
Population

21406
8873
8874
1786

- 8011

1729
662
889
862
428

3356

3179

26188

2077
4083
2779

1510

96332

%
Poor

5.46
2.54
6.54
4.09
5.60
3.24
3.63
3.60
3.13
11.21
6.94
6.23
8.09
5.83
5.80
6.12
10.07

6.12
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I. Introduction: In July of 1974, the Sirafford Rockingham Council

conducted a mail survey of attitudes of the regional residents
towards the recreation opportunities in the region. The survey
forms are attached as Appendix A of this report. The surveys were
:mailed to 2,000 housgeholds in the region and 323 forms were return-
ed in time to be included in the analysis, |
In general, the results showed that there is a wide variety of

r;creation opportunitiés-within the region and that people do take
advantage of them. There 1s, however, some diséatisfaction with
“these opportunities. Most respondents to question 2, measuring sat-
isfaction with recreation opportunities, indicated that while they
were satisfied, desired recreation facilities were not always avail-
able.

~ The rest of this sectiorn is an explanation.of the survey tech-
nigue and exhibits of the résults.

1T, Sufvey Technlgue

The survey was mailed randomly to 2,000 households within the
region, The addresses were chosen from the telephone book., The
total mailing size of 2,000 was chosen arbitrarily as the largest
ifailing that could be done economically, The number of question-
aires sent to each municipality was based upon the ratio of that
municipality's population td'the total gegional population. (The

population figures used were the 1973 Estimates of Population pre--

pared by the New Hampshire O0ffice of Comprehensive Planning, July,
1973). TFor example, Atkinson's population{was 1.4 per cent of

the regional total so 28 questionaires were sent to households in
that_community, The addresses were chosen from the telephone book
in a way that digtributed the households over the entire telephone

using populatior of the municipality.



This sémpliﬁgdﬁethod was not perfect. By using the telephone
book those people who did not have telephones were automatically
excluded, thué bilasing the sample to those people with income
enough to afford a telephone. This was not considered a serious
drawback, for two reasons, First, the use of a telephone is no
‘longer considered a luxury but a necessity. Thus there are not
many househblds which did not have a chance to be in the sample.
Second, the other group of people who would be éxcluded were those
wifh unlisted numbers., - This group was considered to be quite émall
‘and thus was expected to have little impact on the results. Both
of these considerations, however, must be kept in mind as minor
1imiting assumptions on the results,

III. Characteristics of the Population

Before cdnsidering the results of the sﬁrvey and fheir ihplica~
tions on recreatidn planning, it is necessary to look at the charact-
eristics of the population responding. 1In the first place the age/
sex characteristics of the respondents were much different than the
total regioﬁal population., The respondents were mainly young and
middle aged males: 55% between the ages of twenty-five and forty-
four and 75% male, While the regional population, using the 1970
census figures, is only 50% male and 24% aged twenty-five to forty-
four, this skewing is likely due to heads of households being list-
ed in the te;ﬁphone book and subsequently filling out the form.

Table I shows a comparison between the total population of the
region and the sample in education level completed. It can be read-.
ily 'seen that the respondents to the survey are a much better educa-
ted group than the general population. Whether this means that

better educated people do more recreation, (because they have high-
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er incomes and more leisure) or that they are more willing to res-
‘ pond to-questionaires of this nature, cannot be positivély deter-
mined from the data. |

However, there is some evidence that the former is the major
reason for the high number of college graduates in the respondents.
An attempt to cross-correlate education with a recreation_acfivity
index showed no significant difference between education levels
f£or each level of activity, 'This-suggests that'the respondeﬁts’
were the peoplé most interested in recreation regardless of educa-
tion, |

The above described characteristics of the population must be
considered in evaluating the responses of the purvey. :The regionalk
population was not proportionately represented by the returned
guestionaire, However, it is fair to say that the differences are
not the result of the sampling method and thus have significance
for recreation planning for Whatever the reason. The better educa-
ted (thus presumably higher paid) people, because they are more
vocal and have more leisure fo engage in recreation, will have more

impact upon recreation facilities in the region.

TABLE I.
Comparison of Sample and Population: Education
Years of School Sample ' Population*
Completed (Total Size 317). (94108)
% Number % Number
8 2.5 8 7 6233
9-11 2.5 ' 8 10 9021
12 14,8 L7 20 19,151
1-3 College 20.5 65 7 6932
4 College 24,0 76 4 3305
5+ College 21.5 8 1 1152

¥ From 1970 Census
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IV, Data |

The survey attempfed to measure those activities which were
mdsi often done and, the places where the activities took place.
In addition, questions were asked about the respondents' satis-
factibn‘with recreational opportunities in the region énd anlopen
ended question was asked requesting the respondents' opinion of
what local officials could do to improve local recreational dppor—
tunities. The remaining questions were d;mographic in ﬁature so
that a profile of the respondents could be construc ted.

- Because of the large number of activities and places consid-
ered it would not be practical to discuss each activity individually
here, Table II shows the activities ranked by the number of times
it wasApicked as eithef a frequeﬁt or occasional activity. Sur-
’prisingly, even after the #as éhortages this winter, driving for &
pleasure waé the most comﬁon activity., Predictably, swimming was
very high 6n the 1list. A new entry, though expected, was‘bicycling,
ihdicating that recreation planners should be working on bicycle
facilities, espécially considering the ages of the respondents,
Outdoor tennis out-polled goif though neifher were very high., An |
interesting sidelight is that five of the ten highest ranking act-
ivities were passive pursuits such as driving or sunbathing, This
is an interesting result in a survey of outdoor récreation activit-
ies which one might expect to primarily involve invigorating physical-
exercise, | |

In order to further simplify the analysis each respondent was
given an activity rating, This rating was calculated from the
responses to question 1. Classes of activity were deSigned by plot-
ting the activity ratings on a normal curve, The five classes and

the number of respondents in them are shown in Table III.



Activity

Driving for pleasure

Freshwater swimming

Saltwater swimming

Visiting museums, zoos

¢ & historical sites

Picnicking

Bicycling

Sun bathing

Day hiking or walking

' for pleasure

Ice skating :

Boston area activities

- Craft & art fairs, an-

: tique::shows, auctions

- Freshwater fishing

Pool swimming

Nature observation (tide
pool, marshes, forest)

Motor boating :

Live ball and hockey
games '

Saltwater fishing

Tent camping

Sledding and tobagganing

Bird-watching

Outdoor tennis

Golf '

Canoein '

Skiing %downhill & cross
country)

Farm animal shows

.Outdoor concerts & plays

Hunting

Baseball

TABLE II,

Activities Ranked By Frequency
(Number of times done frequently and occasionally)

*
Rank

27.9
26,0
23.8

Activity

Water skiing

Sailing
Baskethall
Backpacking

Target shooting (rifle,

traps, archery)
Miniature golf
Jogging, track
Vehicle camping
Horse shows

. Badmitton

Snow mobiling

Horseback riding

Snow-shoeing

Volleyball

Hockey ' |

Motorcycling

Indoor tennis

Flying

Roller skating

Dog shows

Stock and sports car
racing

Scuba diving

Soccer

Surfing

" Dog racing

Horse racing
Sky diving

-

B
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Percent activity was chosen as done whether frequently or occasion-

ally,
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TABLE IIT,
Activity Classes For Resident Recreation Survey

Class ‘ Definition No, Cases
Very Active Greater than 2 standard 12
' deviations above the
v o ~ mean : :
Moderately Active Between 1-2 standard and 47
o " deviations above the mean
-Active ' +1 standard deviation 211
Moderately Innactive Between 1-2 standard and o L8

deviations helow the

'Very Imnactive - Greater than 2 standard 0
: ~deviations below mean

. * These activity nuhces were compared with other variables from
the questionaire,

V. Results

Table IT summarizes the results of Question 1 concerning the
frequency of each activity. The information on where each activity
took place is so voluminous that it cannot be listed here. It is
available at the offices of the Council. The most importanf quest-
ions in the survey were number 2 and 3. Question 2 was désigned
to‘assess the respondeénts satisfaction with his recreation opportun-
ities. Table IV shows the responses to that question, Table V
shows the relationship between gender and recreation satisfaction.
If "doeé not matter" and "do not go out" are considered to be nega-

tive or at least neutral indications of satisfaction, then women

are markedly less satisfied with their recreational opportunities

than men,
TABLE IV,
Responses to Question 2.
*
No. of Respondents Response

15 Extremely happy
81 Satisfied
154 Something missing
22 Not satisfied

9 - Does not matter
28 ‘ : Do not go out

For complete text of response see The survey schedule in
Appendix A, h
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| TABLE V., |
' Recreation Satisfaction By Percent Male and Female -
, | Male Female
. Extremely happy 6.5% ©0.0%
Satisfied 29.1 17,3
Something missing ho. b 58,0
Not satisfied 6,5 ' 8.6
Does not matter 2.6 3.7
o Do not go out 7.8 . 12,3

Table VI shows the relationship between recreation satisfact-

ion and activity index. It is clear that the very active people

are not more satisfied with their opportunities. The moderately

active people are more satisfied but still find something missing.

In fact, the only group that seems satisfied with it's recreation-

al opportunities are those who.do not use them often.

TABLE VI.

Activity Index and Satisfaction With Recreational Opportunity (Percent)
_ Very Moderately Moderately
Satisfaction Active Active : Active Inactive
~ Extremely happy 0% 8,3% 3.8% 6.8%
Satisfied 16,7 27.1 25.5 31.8
Something missing 75.0 60,4 52,4 20,5
Not satisfied 8.3 4,2 8.7 2.3 .
Does not matter 0.0 0,0 1.0 15.9
Do not go out 0.0 0.0 B.7 22,7
100.0 100.0 100.0 100,0

Table VII shows the relationship between gender and activity
index. There is little difference in the activity indexes for male
and femalés. What difference there is shows a higher percentage

of women in the more active classes then men.
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TABLE VII. |
Activity Index By Gender (Per cent)

¥ L UL OVOY  ONON ~1~J 0 G0N0 N0 \0 O \O

, _ Male Female
Very Active 3.4 b;9
Moderately Active 14,3 17.1
Active 65,5 68,3
Moderately Inactive 16.8 9.8
1100,0  100.0
, TABLE VIII,
e COMMENTS BY RESIDENTS CONCERNINGC RECREATION*
No. |
40 More tennis facilities (indoor, outdoor, lights)
20 More bike trails and facilities
15 More swimming pools (indoor, outdoor, meets, lessons)
13 More ice skating rinks (indoor, w/hockey facilities)
12 More park areas (state, w/wide variety of activities)

Facilities adequate .

More camping and tenting areas

More fish stocking and game stocking

More cultural activities and exhibits

Limit horsepower allowed on certain bodies of water

More advertising of recreational activities and facilities

Snowmobile trails (groomed, in cities)

More picnic areas

Acquire more land for parks (state, local), beaches and
other future recreational expansion (on rivers)

Need more facilities (indoor, outdoor, public)

More organized sports programs (men & women, children,
year round) '

More water pollution control

Insure more access to water (fresh and salt)

Bug control

More playgrounds (in every town)

More nature reserves and trails

Horse trails or bridle paths

More boating facilities (salt and fresh water, in Rye
Harbor, docking, ete.)

More public open space for recreation

More activities for children

Improve recreational areas and sports facilities

Responses to Question 3 of Resident Recreation Questionaire,

Question 3 was an open-ended question whose purpose was to let

the respondents let off some steam against the local officials,

Table VIII shows the most frequently given responses. Not all res-
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ponses were worded exactly alike but if the sense of a response

was similar to one already eXisting,_they were counted together,

The five most mentioned comments all concern capital intensive

development, Two of the five are related to activities which ?ank4
ed high on the activity fréquency list (Table II).
VI. Conclusion ‘ '

The results mayybe used to begin to;deécribe the perception
of recreation opportunities of fhe residents and those activities
which should be considered in future recreation development.

One point that may be made reasonably convincingly, is, that
there are differences in the opportunities for men and women,
Table VII shows that there are relatively more women active in

recreation than men; while Table V shows that more women are dis-

atisfied or only moderately happy with their recreation activities.

Perhaps there is some sex'discrimination in recreation,

It seems clear from other data in the study that the residents
of the region are not completely satisfied with their opportuﬁities
and that those people who wish to use the facilities the most‘are.
the least satisfied. It seems also that this lack of satisfaction
is in the area of capital intensive development which requires a
large tax money imput to satisfy. It is also important to note -
that the facilities most’Wanted are those whose primary use is by
individuals and not for organized team or league sports. In Table
VII, the five most common comments are requests for more facilities,
only one of which might be thoughtof as primarily for organized
team sports (skating rinks)., 1In Table II, baseball, the highest
rankiné team recreation activity, is twenty-seventh out of fifty-

seven activities., ©Not very high for a staple of municipal recreation
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programs throughout the country., It seems, from this survey at

least, that we should be spending more money on non-competitive

individual recreation pursuits. Unfortunately those activities

cost more to provide,
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RECREATIONAL FISHING AND BOATING




Recreational Fisﬁing and Boating

A 1afge portion of the marine and estuarine waters of New Hampshife ié
used for recreatioﬁal fishing and boating activities. Intensity of use varies
geographically, however, and depends on such factors as the availability of
boat launching and mooring facilities, the presence of bbstructions‘such as
low water, low bridge crossings and tidal currents, and‘the location of
finfish and shellfish resources.

For the purpose of this reviéw, recreational fishing and boating activity

‘will be broken down into the following parts:

1) Pleasure boating
a. General recreational boating (cruising, sailing,
water-gkiing).
b. Fishing (private craft, party boats).
2) Recreational shellfishing
3) Shore or ice~based finfishing
This study is limited to a review of existing literature on these
topics, supplemented by personal-observations of the'Planning Commission
staff and discussions with concerned state officials and local residents.
The goal of this féport is to'identify the geographic location and
extent of the various recreational fishing and boating activities in New
Hampshire's Coastal Zone.' Infofmation on numbers of participants and tﬁeir
expenditures have béen included where available. Supplementary maps énd
charts relating the presence of resources such as clams, oysters, lobsters,
and finfish accompany this report. (See various maps entitled Clams, Clams

and Oysters, and Offshore Fishing Areas.)
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Pleasure Boating

Pleasure boating in New Hampshire consiéts of water-borne fishing,
cruising, sailing and water-skiing. Whereas the Atlantic coast of the
state is heavily used for fishing and other recreational purposes, use of
the Great Bay estuary is much 1e§s intense, due largely to a»combination
of adverse natural factors such as tides and currents. Heavy privétg
ownership of the shoreline also‘contributes to the iower level of Great
Bay usage.

The distinction,betwéen pleasure boating for fishiﬁg alone, and for
other activities, such as cruising,sailing,and water skiing is not clear.
The same facilities are used for_lauﬁching, mooring, docking and servicing
boats used for any of fhe above activities. The same geogréphic areas are
used in many cases. The only §ignificant difference between the activities
lies in implications for the management of coastal resources. AConcenﬁration
on impfoving the quality of water-bornme recreation for non-fishing purposes
depends in part on developing increased léunching, mooring and docking
facilities, whereas jimprovements in fishing activity depend more on-the
management of the fishery resources whiéh may preclude the construction or
expansion of new launching, mooring, or docking facilities in selected
locations.

The nature and extent of pleasure boating of all types is determined
in part by fhe availability of access to New Hampshire coastal waters.
Commercialland state-owned marina facilities, boat launching ramps, and boat
rental areas are located throughout the coastal zoﬁe. Nﬁmerous private
anchorages exist throughout as well. The heavy concentration of facilities
is along the Atlan;icAcoast. Great Bay has comparativély fewer support
facilities. A list of boating access points including marinas, mooring

sites, and boat launching ramps is presented in Table T. Private docks and
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moorings have not been included in the list, although these have a significant
impact on boating activities as well. It is estimated by several sources that
there are about as many private docking and mooring facilities in New Hampshire's

coastal zone as there are commercial and public.

Evidence exists that boating activities in the seacoast region are

' growing rapidly and pushing the éapaéity of available facilities. Shaw and

Henry (1974)‘have’conducted a state-wide marina industry survey. Their find-

ings point to increasing demand for access to coastal waters. Boats regis-
tered by the United States Coast Guafd, and .used on federaily controlled
(marine) waters of the state, numbered 7,621 in 1972. Inland lakes boats

are not'included in this figure. This ?epfesented a 43.9% increase from the
5,295 fegistered in 1967 and ipclddes oﬁly craft with ten horsepoﬁer motors

or greater. These vessels do not have to be registered with the state if they
are only used on federally—gontrolled watérs, though it is certain that a large
number of them will be registéredAwith the state and used on inland waters as
well. Nd distinction is made between trailered craft and thése moored or

occupying slip spaces. . There were 360 vessels documented with the Department

- of Transportatiod, Portsmouth, New Hampshire District in 1972. These vessels

probably all exceed 30 feet in length and are confined to coastal waters.

Levels of boating activity in the seacoast may be lower than they would
be if sufficient mooring and docking facilities were available. More than
80 percent Qf marina dgalérs surveyed on a statewide basis in 1974 turned
away customers for summer berthing and storage spacés and almost 50 percent
of the dealers surveyed ran ocut of winter storage areas. The situation is
the same in the seacoast. With the possible exception of those who prefer to
trailer their boats to the coast, there may be an untapped market of people
who are deterred from buying boats and/or using them there for lack of space

to keep them.



TABLE 1

Boating - Slips, Ramps, and Mboringé

Name/Location Operation Moorings Ramp" Slips
Seabrook

Town of Seabrook Municipal double

State of New Hampshire State 50-60

Eastman's Fishing Parties Commercial X

Hampton

State of New Hampshire “State 80 double
Hampton Beach Marina Commercial 5 X 95
Hampton River Boat Club Private Club 70 X

Rye

.State of New Hampshire State 135 - X

Gosport Harbor, Isle of Shoals State . 15-20

Portsmouth

Pierce Island Municipal X

Prescott Park (short-term doék) Municipal

Mike's Marina Commexcial 6 X 75
Portsmouth Yacht Club Private Club 15 30
Newington '

Town of Newington Municipal X
Unimproved Launch Site State X

Great Bay Marina Commercial 40 X 72



Table 1 (cont.)

Name/Loéation _Operation Moorings Ramp Slips
Greenland

Unknown Commercial - X
_Town.of Greenland Municipal X

State of New Hampshire State_ X

Unknown ‘Commercial X

Stratham

Chapman's Landing Commercial 15 X

Newmarket

Géllant's Commercial frunknown X

Town of Newmarket Mﬁnicipal X

Durham |

Adam's Point Staﬁe X

-Town of Durham Muﬁicipal X

Dover

Hilton Staté Park State X

Mike's Béit Shop Commercial X

Ben's Marina | Commercial X 40
George's Marina Commercial 15-20



General Recreational Boating
Great Bay, Little Bay

Information on the location and extent of generalized recréational
Boating activities (sailing, cruising, water—skiing)‘has beéh obtained for
Great Bay from the.stuAies by Nevers and Olson (1968) and Stevenson, eg.al.
'(1974), supplemented by pefsonalﬁknowledge of the Commission staff. Very
%ittle information is available on coastal activities, though the National
Marine Fisheries Service has just released some data on number of participants
by activity (NMFS, 1975).

Nevers and Oléon (1968) reported.on recreational use of the Adamé
Point Wildlife Management Area from. July of 1967 througﬁ July of 1968. Some
of their findings are useful in develdping an understanding of the nature
of recreational boating in Great and Little Bays. They found, for example,
that the large portion of boats léuﬁched at the Adams Point ramp were
engaged primérily in oystering, ciamming, hunting, and fishing (see Table 2).
A smaller number of boats (abouﬁ ong;third) were used for combinations of
the above activities with each other or with cruising, sailing, and picnicking.
Only two boats of 89 surveyed were for sailing and no mention‘was méde of
water-skiing. Heaviest usage was during the fall for hunting purposes (geese
and duck).

Stevenson, et.al. (1974) conducted a comprehensive survey of recreational
activities of the Great Bay-Little Bay complex. Much use was made of the data
reported by Nevers and Olson, but this was supplemented by personal inter-
views and aerial surveys of the area. Stevenson found that most boat launch-
ing occurred at either one of three commercial facilities on Great Bay or at
the Hilton Park launch area, Adams Point being much less heavily used, due
perhaps to more severe tidal limitations (see Table 3). In addition, in an
aerial survey of the Great Bay shoreline, they reported sighting 75 private

boat piers or docks and 50 private moorings (highly variable on a year-to-year
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~ Table 2.

Recreational Actiyities of 89 Parties launching Boats at
Adams Point,. 1967-1968.

Activity , # Boats launched # Parties Interviewed % of Total

Oystering ‘ 43 L8 .. 80
Bunting - _ 16 58 28
Tishing ' : : - : 33
Sailing —-—
Lobstering

w

Oystering ~ Clamming
Oystering - Fishing
Oystering - Hunting
Oystering - Picnicking
Oystering - Picnicking -
- Birdwatching .
Oystering - Clamming -
Picnicking - Boating
Fishing - Clamming
Fishing - Picnicking.
Fishing - Clamaing -
Picnicking - Boating
Sailing - Picnicking
Swimming - Picnicking -
Sightseeing ~ Birdwatching ~
Boating

HH NMws P FHHE®o P
M HNE O RO RO
1
H

1 : 1 -
Total 83

Source: Nevers & Olson (1968)
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basis) as compared to the approximately 180 commercially operated slips,
docks or moorings located on Great Bay. The commerciai facilities were
generally reported as "full to capacity during the summer months” by'Stevenson.
No indication was given by Stevenson that agtivities undertaken by
all Great Bay boaters are any different from those reported by Nevers and
'Olson (1968), further indicating that hunting, fishiné, and élamming are
the main pursuits of those boating in Great Bay during most of the yéar.
Cruising was more prgvalentvinvthe summer, It was mentioned that water-
skiing activities were largely confined to those personsrhaving private
access to the Bay. The reason for this is probably that the time period
eacﬁ day during which the water is degp enough fqr this activity is limited.
The pattern of recreational ﬁsage in the Great Bay area that emerges
from these reports is that heaviest boating occurs during the summer and
fall months, with cruising in the summer and fishing and hunting during
the remainder of the year the primary activities. Craft used are generally
small in size being limited by depth restrictions throughout the bay. No
doubt the 3.5 mile distance from the mouth of the Piscataqua River to Dover
Point at the‘head of the Great Bay-Little Bay complex serves to discourage
vessels from entering the area from the ocean side. Private ownership of

much of Great Bay's shoreline serves to add to the access problem.

Atlantic Coast

Informatioﬁ on recreational boating along New Hampshire'a Atlantic
coast is not as well documented as that in Great Béy. Publicly available
moorings, piers, and slips along the Atlantic coast total in excess of 800,
of which approximately two-thirds are state operated or supervised (see:
Table 1 for a partial list). Concentrations are located in Hampton—Seabrook,
Rye Harbor, Little Harbor and Sagamore Creek, as well as the Piscataqua

River. Private docking and mooring facilities may double these figures.
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There are also a number of state, ﬁunicipal, and commercial boat ramps
available for use. (See Table 1)

No breakdown whatever is available for numbers and typeé of boats
engaged in fishing, as opposed to cruising, sailing, or water-skiing.
'The concentration of cruising and sailing activity ~undoubtedly is higher
in the nearshore marine waters. than in Great Bay, due to the lack of bridge
obstructions and tide and current hazards. But, like Great Bay activity,
much of marine boating is geared toward fishery resources. For example,
-pri&ate craft are used to gain access to’sdme otherwise inaccessible clam
flats in the Hampton-Seabrook area.

Concentrations of vessels will‘fish the nearshore waters to distances
-of six miles or so, with thé larger vessels headed further out for species
‘such'as.bluefin_tuna (see the seétions on fishing for locations of heaviest
activity).' Some ground fishing on Jeffreys Ledge occurs as well. These
activigies occur primarily dufing the summer months (May to October).
Duck and goose hunting also occurs, primarily in the Hampton-Seabrook area,
and small boats are aléo used in this activity.

Information on either the overall numbers of participants in marine
and estuarine recreational boating in New Hampshire or om the economic
impact of their expenditures is unobtainable at present. The National
Marine Fisheries Services, however, has just released data on the numbers
of "households" engaged in such activities (éne or more family members parti-
cipating). Their survey showed that 17,000 households throughout New Hampshire
participated in marine sailing, 42,000 in pleasure boating, and 61,000
in fin-fishing in marine waters in the monthsfrom June 1973 to June 1974.
No.attempt was made to determine freguency of activity nor manner of partici-
pation -- whether the activity was conducted in personally owned boats,

those of friends, or rental or party-fishing craft. No detailed information
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on the location of their activity was given. Assuming that effects of
residents of one state performing their water-borne recreation in other
states cancel each other out, these numbers apparently do not seriously
over—-estimate levels of New Hampshire activity, especially when compared
with numbers of New Hampshire boats registered with the Coast Cuard in
1972 (7,621) and considering the fact that registrafion is not required for

craft with less than ten horsepower engines.

Fishing from Private Craft or Party Boats

Sport fishing from private, rentai, énd commercial craft occurs
throughout New Hampshire's coastal zone, being supported by the marinas,
boat launching ramps, and related fa;ilities identified in Table 1. The
geographical distribution of fishiné activity closely resembles the loca-
tion of these support facilities; with fishing activity iﬁ‘Great Bay being
considerably'less than that along New Hampshire's Atlantic coast. Most
party boat facilities, state mooring sites, and commercial docking and
mooring facilities are located along the Atlantic coast and lower Piscataqua
River areas.  Conditions for boating are better in these areas.

No inventory of party or charter vessels running from vérious seacoast
marinas has been made as part of this study. However, Sullivan and Sawyer
(1969) reported twenty-five vessels in 1966. DRED(1970),in a promotional
pamphlet, listed twenty. These vessels run primarily from Hampton Harbor
and Rye Harbor and generally fish inshore for mackerel, and on Jeffrey's
Ledge for haddock, cod, and pollock. Recent warm water has attracted
bluefish to the region, which forces the mackerel offshore (N.H. Department
of Fish & Game, 1975). There are also party or charter boats located in
Portsmouth and New Castle.

Informat%on on the location of fishing grounds comes from three sources:

the New Hampshire Department of Fish and Game, the New Hampshire Commercial
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Fishermen's Association, and the National Marine Fisheries Services, which
has recently published a guide to recreational fishing areas of the Atlantic

coast. (See also the Offshore Fishing Areasvmap)

In the vicinity of the Isles of Shoals, concentrations of cod,
mackerel, cusk, and halibut exist. Silver hake (whiting) are cqﬁéht further
south.. In the surf zone along the entire coaét and near the.Hampton Harbor
entrance, striped bass are caught. A concentration of mackerel exist near
the mouth of Hampton Harbor. Both striped bass and mackerel are caught in
the harbor. Winter flounder are caught in the estuarine and nearshore areas.

Further offshore, concentrations of cod, cusk, pollock and silver hake
(wvhiting) also exist, primafily on elevated areés where hard bottoms occur.
Such areas as 0ld Scantum, New Scantum and Jeffrey's Ledge harbor concentra-

. tions of these fish. Bluefin tuna are also sought by recreational fishermen
seéward of the'Islés'of Shoals; though they are close to being iisted by
‘the Federal government as endangered species, (N.H. Department of Fish &
Game, 1975). 1In the Great Bay, striped bass and winter flounder are caught.
.One favorite spot. for striped bass is in Furber Strait in the vicinity of
Adams' Point.(Stevenson, et.al., 1974). ' In the tributaries eels and smelt
may be caught.

Existing information on the numbers of fishermen using the coast for
fishing from commercial or private vessels and what they spend on their
activity is generally spotty or outdated. Sullivan and Sawyer (1969)
indicated that in 1966, May to October expenditures (by both residents and
tourists) for party boat fishing ranged between $115,000 and $500,000 repre-

senting a total of 22,000 man-days of effort. Using 1975 dollar values,
this range would be from $187,450 to $815,000. "Expenditure" has not
beeh defined, but it probably includes boat fare, bait, tackle, transportation
to and from the dock, and other miscellaneous items. Data came from personal

interviews with fishermen and from the U.S. Army Corps of Engineers.
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The New Hampshire Department of Fish and Game has drawn up estimates

of expenditures of New Hampshire residents only on salt water fisheries.

The figure arrived at was $3,700,000 in 1971 (New Hampshire Department o£
Fish and Game 1975) and represented 174,270 man-days of effort. No differen-
tiation between shore-based and water-based fishermen was made, making
Aifficult any comparison with earlier data. Also, the estiméte included
fixed (one~time) costs for gear, which were not included iﬁ the estiﬁates

by Sullivan and Sawyer. The figures shown also represents a 12-month
effort, as opposed to the five-month party-boat season which was investi-

gated by Sullivan and Sawyer.

Recreational Shellfishing

Recreational shellfishing consists largely of the digging of soft-

‘shelled clams (Mya arenaria). This.activity is most prevalent in the

Hampton-Seabrook estuary. Oysters are also taken for recreational purposes

in the Great Bay and its tributaries, (See C(lams and O.ysters maps which

accompany this report).

The New Hampshire Department of Fish and Game reports that in 1973
there were 12,686 adult clamming licenses issued, at a cost to users of
$50,860.50. Almost 1200 junior (12.years old or younger) clam licenses were
issued at a cost of $2,391.00 and 17 junior oyster licenses ($35.00).
There were also 507 free clam ana oyster licenses issued to persons over
70 years old. These licenses are for recreational purposes only. No
commercial shellfishing is allowed in New Hampshire.

The numbers of persons engaged in clamming is expected to rise. The
New Hampshire Department Qf Fish and Game estimates 15,000 license holders
of all types for the 1975-1980 period, growing ultimately to 25,000 peqple
around the turn of the century (1974 data indicates this estimate will be

conservative as 15,000 license-holders are listed). Interestingly enough,
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total harvest is not expected to increase, due to the heavy pressure already
being exerted on the clam beds. Recent studies in New Hampshire have
indicated a drop in total clam population, especially in the heavily harvested
Hampton-Seabrook area. The New Hampshire Department of Fish and Game is
gware‘of this and is considering options for reducing clamming pressure. The
Hampton-Seabrook flats have already been restricted to usage‘on Fridays,
Saturda?s, and Sundays only.

Oystering activity is limited somewhat by the restricted access to
Great Baj ahd also the intense effort needed to tong oysters, and is not
expencted to increase as rapidly as clamming. The New Hampshire Department
of Fish and Game estimates no appreéiable increase in intensity of effort
until at least 1980. At that point, they estimate that improved water
quality will increase the attractiveness of Great Bay oysters. From 1980~
1990 the Fish and Game Department estimate 2500 license-holders. These
figures could double in the 1990-2020 period, thus requiring some limita-
tions to be placed on the allowable catch.

Estimates of the dollar values of shellfishing are scattered. The
New Hampshire Department of Fish and Game referenced a . 1971 study showing

that 13,273 license holders did 111,834 man-days of clamming and spent an

estimated 81,212,666 on the activity. This expenditure included fixed
expenses for gear and variable costs associated with trips to ghe clam flats.
Estimated harvest (assuming each person obtained 10 quarts of clams per trip)

was more than 100,000 pecks of c¢lams. Sullivan and Sawyer (1969) have presented

data for clam fisheries only which estimated the effort and expenditures for

1966. Sixty-six thousand man-days of effort were estimated for 12,200 licenses,
based on interview data and head counts at the Hampton»Seabrodk flats. Total
expenditures, both for '"newcomers,'" which would include fixed and variable

costs, and for old-timers, which would include variable costs only, totalled
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$176,850 in 1966. This would be equivalent to $288,266 in 1975 dollars. An
interestiﬁg sidelight to this research was the indication that up to 78 percent
of the clammers were residents of New Hampshire living outside the secondary
coastal zone.v

'~ An additional way the economic value of recreational shellfishing
might be estimated, other than by expenditure, is by obtaining the market
value of the harvested resource. Sullivan and Sawyer feel thét this method
is the most economically realistic. The 1971 catch of 100,000 pecks of
clams and 7000 bushels of oysters was thus worth $600,000jand $49,000
respectively (1971 dollars). In 1975, this same catch would have been
worth $978,000 and $79,870 respectively. There were 15,060 clam license-
holders throughout the state in 1974.° Assuming each license-holder made‘
eight trips and obtained a ten-quart daily limit, clams harvested in 1974
were valued ét $1,144,560. Oyster fisheries were valued at $59,520,
'assﬁming 1240 1icen§e'holders, éix days of oystering per year, and each
taking the one-bushel daily limit. | |

The maps (Clams and Oystggg) which detail clamming and oystering

areas in the New Hampshire coastal zone, are self explanatory.

Several studies provide an idea of the quantity of shellfish resources
as well as locations. Ayer (1970) provides detailed information on both
the location and size of the oyster population in Great Bay. He estimated
that 37,800 bushels of oysters existed in Great Bay in 1968. This is
based on an estimated 50 acres of oyster beds at a demsity of 756 bushelé per
acre. The New Hampshire Department of Fish and Game believes this oyster
population could reasonably sustain additional harvesting pressure without
long~term damage to the population.

Clam-flat populations have been studied several times in recent years.
Ayer (1968) published a comprehensive report on soft-shell clams in Hampton-
Seabrook Harbor. This has since been augmented by studies conducted for

the Public Service Company of New Hampshire by Normandeau Associates
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(Normandeau 1974). No detailed published information on clam population
in the Great Bay estuary, however, has been found.

Ayer (1968) reported on eight flats in the Hampton-Seabrook estuary.
168 acres of productive flats were surveyed and, baééd.pn_average—density—
per-acre calculations, estimates of produétion in bushels were made. The
total estimate was 24,000 bushels of legal-sized clams on thé 168 acres.
The density ranged from five.to 300 bushels per acre (mean 120 bushels).

Work accomplished by.Normandeau Associates since the completion of
the Ayer report shows a decrease in clam production in the Hampton-Seabrook
estuary. Five of the same flats, (totalling 154 écres) were surveyed for
population. These are shown in Figure 1. Results of the . Normandeau
investigations, published in 1974, reveal a significant decline in clam
+ population from the levels earlier reported by Ayer for the same flats.
Meéhods of samﬁliné appeared té vary from that used by Ayer only in details
of choosing sample locations, so the results are probably comparable in
their accuracy. We have included a reprint of a diagram from the Normandeau
report showing bushel-per-acre comparisons in legal-sized clams between the
variouS'studies accomplished by Normandeau and Fish and Game data (see
Figure 2). These results indicate a definite drop in the density of

harvestable clams since Ayer's data was first reported in 1968.

Shore or Ice-Based Finfishing

Information on the shore-based sport fishery is drawn from a number
of sources. Sullivan and Sawyer (1969) detail the economic impact of
summer salt-water sports fisheries in the New Hampshire and Maine seacoast
region. Their report discusses, in addition to the shore-based fishery,
the economics of party-boat and clam fisheries ﬁoted earlier, Stevenson,
et.al. (1974) also gave details on the shore-based fishery. Additionally,

ecological studies by Normandeau Associates, Inc., conducted in the Hampton-
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Seabrook Estﬁary and the Piscataqua River for the Public Service Company,
deai in part with types of recreational fishing activity in those areas.
Various publications of state agencies such as the New Hampshire Department
of Fish ;nd Game (N.H. Fish.and Game, 1975) and the Department of Resources
- and Economic Development (DRED, 1970) whicﬁ survey recreational fishing
and boating have also been consulted. Several of these sources contain
information as to location of shoreside activities. This information is
summarized subject to later verification (Table.4 ).

A number of species are fished for from shore locations or through
the ice in the New Hampshire coastal zone. Among thése are striped bass,
mackerel, pollock, cunner, winter flounder, and smelt. Normandeau
Associates (1974) conducted a "ereel census" of sport fishermen in the
* vicinity of Hampton Harbor in thé summer of 1973. They reported that harbor
fishing effort<was pfincipally‘for winter flounder, stripéd bass, and
mackerel. Other sources would add pollock to this list. Sullivan and Sawyer
(1969) reported that in coastal areas (Hampton-Seabrook, Rye Harbor,
Piscataqua River in the viéinity of Portsmouth), "any" species-of fish
were being sought, we take this to mean.striped bass, winter flounder,
pollock, mackerel, plus lesser amounts of other species. Great Bay
fishing is much more species—limitéd. The principal sport fish in Great
Bay are the striped bass and winter flounder. Smelt are also caught,
both by line through the ice in winter and by dip net from various tribu-
taries throughout the rest of the year. Some angling for smelt also occurs
in these areas and in the Piscataqua River near Portsmouth.

In addition to the shore-based fishing locations listed in Table 2,
used primarily during the summer and at various times of Ehe day according
to tides, the upper reaches of Great Bay are used for thréugh—the—ice smelt
fiéhing. Intenéity of activity is heavily dependent upon quality of ice

cover at any given time. There is a closed season on salt-water smelt
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TABLE &

Principal Shore-Based Fishing.Locations

Seabrook Harbor. West of Route 1-A. Sandy beach area provides
fishing for winter flounder, striped bass, mackerel, and pollock,
as well as various other species. Bait, tackle facilities nearby.

Hampton-Seabrook Brldge, Route 1-A. Reportedly fished heavily
by Hampton Beach summer residents. Founder, pollock, some mackerel
and striped bass are caught.

Blackwater Bridge, Route 86, Seabrook;and both sides of the Black-
water River. Primarily fished for winter flounder.

East side of Hampton-Seabrook Bridge and North Jetty, Hampton
Beach State Park, Hampton. (Jetty designed with 1,000-foot
walkway for sport fishing\) Heavily utilized. Flounder, pollock,
some mackerel and striped” bass.

Jetty at Rye Harbor State Park. Pollock, flounder. Frequently
fished (more than twelve persons per day). Admission fee.

Bridge on Route 1-B, Portsmouth to Goat Island. Flounder,
occasional striped bass on early morning incoming tides.

Bridge to Pierce's Island, Portsmouth. Infrequently utilized.
Prescott Park, Portsmouth. Small flounder, small school pollock,
cufiner, and smelt. Heavily utilized. Popular due to immediate
availability of parking and proximity to downtown Portsmouth.

Memorial Bridge (Badgers Island to Kittery). Fished infrequently.

General Sullivan Bridge. Route 4. Newington to Dover Point.
Fishing on southbound side of bridge only. Excellent fishing

~for striped bass. Heavily fished (20-per-day average).

Bellamy Bridge (Scammel Bridge), Route 4, Dover Point. Fishing
on Southbound side of bridge only. Good location for striped bass.
Also fished for flounders. Very popular.

Eliot Bridge, Salmon Falls River, Dover. Fished moderately by
local sportsmen for Qtriped bass and eels with fair success.

Stratham Bridge, Route 108, Stratham-Newfields line. Infrequently
utilized in the summer.

NOTE: List covers effort during summer months only.

Sources: Sullivan and Sawyer (1969)

Department Resources and Economic Development (1970)
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from AprilA15 to July 1, during the spring spawning run. Netting of smelt
occurs in the Oyster, Squamscot,'Bellamy, and Lamprey rivers. This fishery
is for both commercial and recreational purposes. |

| Sullivan and Sawyer (1969) have conducted economic analyses pertaiﬁing
to shore-based recreational fishing throughout the seacoast region of
New Hampshire. Data was gathered during the months of July énd August, 1966,
It was estimated that some 5500 fisherman-days_df effort were expended for
shore-side. fishing in the Great Bay and on the Atlantic coast of New
Hampshire. Total expenditures were estimated to be $19,500 (1966 dollars),
or $31,785 today. No other eétimates of the location and extent of shore-
based fishing have been made in recent years. However, the New Hampshire
Department of Fish and Game obtained data in 1971 on the total amount spent
annually for all recreational salt—water fishing efforts in New Hampshire.

Results of that survey were related in an earlier section of this report.
SUMMARY

A large portion of the marine and estuarine waters of the New Hampshire

coastal zone are used for recreational fishing and boating. These activities
.are comprised of pleasure boating of‘all types, recreational shellfishing,
and shore or ice—@ased finfishing. Heaviest participation occurs during

the months from May to October. Hunting and oystering activities extend

this period somewhat, however.

Intensity of use varies geographically. Such factors as fast currents,
extremely shallow waters and exposed flats at low tide, and a high pro-
portion of private shoreline ownership tend to keep use of Great Bay and
Little Bay at relatively low levels. Water quality becomes a problem up the

tributaries. It will take extensive removal of physical obstructions (such

as low bridges) and significant dredging activities to improve Great Bay
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to a point where it can be extensively used for boating activity. Water
quality is being constantly monitored by the Water Supply and Pollution
Control Commission and a program is under way which will achieve legislated
standards by 1985. There has been concern voiced, however, that thetetis
not enough money available to achieve these goals.

Fishing and boating activities along New Haﬁpshire’s Atlantic Coast
do not suffer from the same restrictioné that affect Great Bay's boating
activity, though both suffer from a lack of mooring and docking facilities.
All of New Hampshire's state-run mooring siteé are located along the coast
or in the lower Piscataqua River. There are several priﬁate mooring or
docking;facilities as well, plus pafty and charter boats. Also, most of
New Hampshire's clamming activity, limited by law to state residents, takes
‘place in the Hampton—Seabrook estuary. One study indicated that up to
78 percent of those péople clamming came from outside the primary and
secondary coastal zones. Comparable data for other fishing and boating
activities doesbnot exist.

Much of the boating activity which takes place throughout the coastal
zone is determined by.the location of fishing and hunting resources. Great
Bay and Little Bay are species-limited - - most people fish for striped bass,
winter %1ounder, and smelt. Oystering is also done. .The oceap-side
activities are geared mainly towards striped bass, mackerel and cod, much
of the activity taking place within three to six miles offshore. Hunting
activity (primarily dﬁck and geese) takes place in the fall and winter, and
is concentrated in Great Bay, but occurs along the Atlantic Coast as well.

Information oﬁ numbers of participants and their expenditures in these
activities is spotty. Little concrete data is available on general recrea-
tional boating (sailing, cruising, water-skiing). Various counts and

estimations of public, commercisl, and private boat-docking and mooring



facilities lead to the approximation of more than 1000 such spaces in the
seacoast region; approximately two-thirds of them élong New Hampshire's
Atlantic Coast.and the lower Piscataqua River. The U.S. Coast Guard.registered
some 7621 craft (greater than ten horsepower) for use in Federally controlled
(navigable) waterways, which includés all marine and estuarine coastal waters.
(Inland lakes are excluded from this count.) Also, the Natiopal Marine Fisheries
Service has estimated that one or more membérs in 17,000 households throughout
New Hampshire §afticipated in marine sailing, 42,000 in pleasure boating, and
61,000 in fin-fishing in the year from June, 1973, to June, 1974. Shoreside
fishing activity &as included in the survey. Activities were not confiﬁed to
New Hampshire waters, however. 1In 1973 there were also 15,000 1icense—holders

engaging in clamming and oystering. The numbers from all sources seem compatible -

at least in‘rough form, We are talking, then, about tens of thousands of parti-
cipants annually in water-borne recreation and sport fishing in New Hampshire.
Man-days of participation‘in these .activities are in the hundreds of thousands,
and perhaps highgr. This is a large-scale activity.

Informatién on expenditures is confined to that from reports which are,
at a minimum, four years old. A survey conducted in 1966 revealed that from

$100,000 to $500,000 was spent by all participants on party boat fishing alone

($l63,QOO to $815,000 in 1975 dollars) in fhé May - October period. 1In 1971,

. the New Hampshire Department of Fish and Game reported $3,700,000 épent énnually
for salt-water fishing of all types by New Hampshire residents only. This is
equivalent to $4,847,000 today. Shellfishing participants were reported by

fiéh and game as spending an estimated $1,200,000 on their activities during

the same period. This is equivalent to $1,572,000 today, and consisted of
one-time expenses for gear and variable expenses associated with individual

clamming trips.
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" OCEAN-BORNE SHIPPING

. " QOcean-borne shipping inté Portsmout® Harbbdr and the Piscataqua River presently

) ~ appears to be somewhat less than capacity. Cargo'tfaffic is_priﬁari]y composed of
.tankers énd barges carrying petroleum proddcts, though a significant amount'of
dry bulk and general cargo is handled as well. In addition to pier space on the
'Pfscataqua River, this traffic requir;s the use of offshore waiting areas and
shipping lanes, neither of which are formally specified. These areas are shown on

the Marine Uses may accompanying this report.

2 The port'itse1f has a 1imiting‘draft of 35 feet. it is'opén throughout the

f year. A1qng the south banks of the Piscataqua River are a_ number of wharves which
ﬁand]e such commodities as bulk salt and-gypsum, Qénera] dry cargo, cable and
various petroleum products. There are no similar facilities on the Maine Side.

No bunkering facilities exist in the harbor except for limited capability at the
Portsmouth Naval Shipyard, and majorvrepairs have to be made in Boston, though
light machine capabilities exist in Portsmouth. Provisioné‘and marine supplies

are available.

Data from the U.S. Coprs of Engineers indicate that in 1973 Portsmouth Harbor
- handled approximately 2,300,000 short tons of cargo of all types. Of this cargo,
approximately 2,084,000 short tons was petroleum products, with diéti]]ate and
residual fuels comprising the bulk of this. Dry bulk and general cargo totalled
approximately 221,000 short tons. Virtually all of this (about 200,000 tons) was
comprised of bulk limestone and salt shipments. See Table 1 for a more detailed

analysis.

The Corps of Engineers also listed vessel movements through the port. Their

records show that in 1973, 366 vessels of all types entered the harbor (See Table 1).
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Of these, 188 carried petroleum products, 76 were tugboats or towboats, and the
remainder (102) were dry cargo/passenger vessels -- only 27 of which were vessels

heading to industrial facilities along the Piscataqua. The remainder of these *

are likely to have been fishing boats or other small vessels, though no statistics

are available to substantiate this.

_.SRRC staff has obtafned from thé Port Authority 1972 and 1973 records of.
shipping to th® various induﬁtria1 facilities a]ong_thé Piscataqua River. The data
is shown jn Tables 2 and 3 and was preQiouS]y published in an earlier report by
the Southeastern New Hampshire Regional Planning Commission.

What these data show is that industrial traffic entering Portsmouth Harbor stayed

~ about the same over the two year period:(about 175 ships) with a drop in dry bulk/

general cargo vessels being counteracted by an increase in the number of vessels
carrying petroleum products. The figures for numbers of petroleum vessels and v
amounts of cargo differ somewhat from Corps data -- the number of vessels reported

being somewhat lower, the cargo carried somewhat higher. The difference in data

are likely due to reporting methods and are not considered significant for the

purposes of this repprt.

Two charts have been included showing traffic in the harbor by month for
the years 1972 and 1973. (Figures 1 and 2). They reveal a highly fluctuating
rate of port usage on a month to month basis. The general trend, however, is to

have more vessels, chiefly tankers, arriving during the period from August until

January, with a fall-off during the late winter to early summer period.

Investigation of available data reveals that cargo carried through Portsmouth
Harbor rose from about 1,455,000 short-tons in 1962 to the 1973 figure of 2,314,000
short-tons (See Figure 3). Petroleum products accounted for over 90 percent of

this increase. In 1962; petroleum accounted for 82 percent (about 1,160,000
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1. Atlantic Sales
Corporation

2. New England Tank
: Industries

3. Sprague & Public
Service Company

4. Mobil 0i1

5. North East
Petroleum

6. Coleman 0i1 Cbmpany
Total (0i1)

7. Simplex Corporation

National Gypsum
Granite State

10.  New Hampshire Port
Authority

Total (other

TABLE 2

INDUSTRIAL COMMERCE IN 1972

No. Ships
16

20
29

31
17

119
17

27

industries) 56

Total all industries

NOTE: Figufes differ from U.S. Army Corps of Engineers data.

175

Homeport
u.s.

u.s.
Libyia,
other foreign

u.s.
u.s.

u.s.

U.S.
'Libyia
varioUsrforeign'

various foreign

Dead Wt.

Tonnage
321,909

336,536

868,176

707,911
170,361

7,806
2,412,693
35,920
105,943
133,155
259,161

534,179
2,946,872

"Cargo

oil, kerosene

0il, kerosene,

Jet fuel

0il
gas, oil
oil

oil

export cable
gypsum
salt

general

Source: Southeastern New Hampshire Regional Planning

Commission:

"Traffic:

Portsmouth Harbor."

Piscataqua River-



TABLE 3

' . -7 INDUSTRIAL COMMERCE IN 1973
- . ' o » ' : . Dead Wt.
S - No. Ships: Homeport “Tonnage Cargo
1. Atlantic Sales 30 - . u.S. 378,907 0il. '
Corporation . | . |
2. New England Tank 2 | U.S. - 378,298 . t il . .
Industries | o - : C - jet fuel
'3. Sprague & Public 35 | Libyia, 817,015 . oil
Service Company ) » other foreign _ -
4. Mobil 0i1 S s, 684,992 . gas, oil
5. North East ~o2r oy, 232,880 g4
. - Petroleum o o I S
" 6. Coleman 0i1 Company 1 U.S. - 1,506 _ ;_ 0il
Total (0i1) 144 2,593,599
7. Simp]ex Corporation . :,;5> :3353'_ u.s. 24,232 : " export cable
8. National Gypsum - ‘& .  -Libyia 105,942 © . gypsum
‘ .9. Granite State L ~'5 - various'foreigh 100,174 »' salt
10. New Hampshire Port 10 various foreign 78,683 ' - general .
Authority . : ; e
 Total (other S ,
industries) - 27 , - 309,031

- Total all industries 171 | 2,902,630
" NOTE: Figures differ from U.S. Army Corps of Engineers data.

Source: Southeastern New Hampshire Regional Planning
Comnission: “Traffic: Piscataqua River-
Portsmouth Harbor."
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" tons) of commodities transported in Portsmouth.Harbqr, in 19735 91 percent (about
2,100,000 tons). Imports as a percentage of petroleum transported rose from 41
percent in 1962 to 52 percentAin 1973. To gain an understanding of the nature

of the regional distribution picture associated with these petroleum shipments,
diagrams have been included showing the New England regional products distribution
systems by tanker (Figure 4) and by barge (Figure 5). From these diagrams, and
with the additional informatioh oﬁ dry bu]k/géneral.cargo deliveries to Portsmouth,
diagfams were developed of relative activity of shipping lanes into Portsmouth

Harbor; These shipping lanes are shown on the Marine Uses map.

The remaining cargd carried through Portsmouth Harbor is largely bulk salt
.and gypSum, with a minor amount of general dry cargo. 1973 data available from
the U.S. Army Corps of Engineers reveals that 221,000 short-tons of dry bulk and
genera1 cargo was transported through the port. Of this, about 200,000 tons was
bulk limestone and salt. While these figures are subject to considerable fluc-
tuation, it appears that this trend has held for at least the past five years.
A review of 1969 data shows 300,304 tons of bulk 1imestohe-and salt shipbed into

Portsmouth as opposed to only 22,133 tons of other dry cargo.

The trends noted in Portsmouth-increasing cargo through the port with the
1argest portion of it as petroleum and dry bulk commodities -- are typical of
~other ports along the Atlantic seaboard.. The aggregate situation is unlikely to
change in the near future. Adequate supb]ies of container vessel facilities (the
area in which general cargo transportation is likely to é?ow) are located in Boston.
A vast oversupply of general dry cargo facilities (not bulk) also exist in Boston,
and the present Port Authority facility in Portsmouth is underutilized. Conversely,
the recent location of a liquified petroleum gas (LPG) facility in Newington, not
to mention the increasing volume of petroleum products being handled in Portsmouth
Harbor, seem indicative of a trend toward more petroleum activity in the near

future.
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It appears that the future of ocean shipping into Portsmouth Harbor is, for
. the next ten to fifteen years, critically tied to petroleum -produ-cts. Further,

the volume of shipping in the harbor is expected by SRRC staff to turn most directly
on the re1ationshipsbbetween imported and outer cohtinenta] shelf oil. FImported
oi} iS already having an effect on shipping patterns, bejng'responsib1e for-
virtually all of the increase in petroleum-related traffic since 1969. This has
disp]éced coast-wise barge shipments from Boston. The result is more o0il delivered
by more tankers and fewer barges. vThis trend is expected to continue, barring such
developments as a permanent oil embargo’and also barring any large scale decreases
in petrb]eum consumption due to higher prices. (NOTE: effects of the 1974 embargo,

if any, on Portsmouth shipping have not been evaluated at the time of this writing.)

A large petroleum find on George's Bank could have far-reaching effects on

‘this shipping pattern in any one of a number of ways. Were the 0il transported to

the New York-Delaware region for refinihg and shipment back to fhe regibn, one
. would expect an increase in coastal tankers and barge traffic unless there was |
developed a pipeline distribution system throughout the Northeast. If the o0il was
shipped to a refinery in New England, the situétion would depend on a number of
other variables: proximity of refinéry to Portsmouth, Tocation of unloading
facilities; mode of trénsport of finished product: truck, tanker or pipeline.
One might see a large jump in activity above the extended base case situation if
conventional tankers transportedvcrude to Portsmouth for refinery nearby, no
essential difference if the refinery weré e]sewhere in New England and a barge/
tanker system were used to.de11ver, and perhaps even less traffic than today if
there were a regional refinery with an extensive pipeline products distribution

system.

. At the present time, no reliable data on numbers of persons employed at Ports-

mouth shipping facilities or on the economic impact of these facilities has been



gathered. It is anticipated that the University of New Hampshire Input-Output

Study of the coastal zone economy will reveal these data in some detail.

NATIONAL DEFENSE

-AThe Portsmouth Nava1 Shipyard (1oeated in Kittery, Maine) and the U.S. Coast
Geard Portsmouth Harbof Station (located in New Castle, New Hampshire) are both
closely tied to other uses of New Hampshire's coastal waters. Pease Afr Force
Base (1ocated in Newington, New Hampshire) has extensive frontage on Great Bay
: However, except for sh1pments of jet fuel, covered implicity 1n the section on
ocean-borne sh1pp1ng, its 1mpact on coastal water uses is minimal. No_extens1ve

discussion of Pease Air Force Base is included here.

Portsmouth Naval Shipyard empleys approximately 5,900 persons, and is primarily
engaged in the overhaul, repair, and conversion of nuclear submarines. It main-
tains a nuclear refueling capability. At the present time (June 1975) there are
two nuclear ballistic missile éubmarines and three nuclear attack submarines in
’the yard undergoing work. The yard does not presently maintain a new construction

capability, the last new submarine constructed there having been completed in 1968.

Portsmouth Nava]»Shtpyard currently maintains fouk tugs, one yard workboat;
and one floating crane, primarily for use in shifting submarines, loading and
unloading of equipment and similar yard taské. This equipment has been used in
. the past to assist in the movement of large oil tankers in the Portsmouth Harbor,
and to load and unload general cargo at the New Hampshire State Pier. The ship-
yard has the only 011l refueling facilites in Portsmouth Harbor. It provides
water, steam, and other hotel services to qava] vessels berthing there. Additionally,
there is an 0i1 spill cleanup team, designed for yard use, which ﬁas assieted in

ciT spills in other portions of Portsmouth Harbor.



Total annua] movehents of subm&rfnes (See'Marine Uses map) to and from the
. 'shipyard number'around ten, making the shipya'rd a very small factor in the usage'
~  of Portsmouth Harbor. ‘Other vesse]s,.Such as the tugs and a reserve minésweeper,
the USS Detector, also use the hérbor. The minesweeper, forAexample, will make
weekly training cruises, and the tugs will tow miscellaneous equ1pment to or from ,

the yard on an occas1ona1 bas1s

There are-no plans td drasfica]]y éltef the level of actfvity at the shipyard
in the future. Current pians forvimprovements at the yard are not intended to
increase its overall wofk]oad, or numbers of persons employed -- only the qﬁa]ity
of existinag facilities. Regaining a new construction éapabi]ity, while possible,

is not forseen.

In time of war, workloads at the yard would be 1ikely to increase significantly.

Act1vat10n of mothballed vessels, battle- damage repa1r, and faster turn-around on

convers1on and overhau] would probab]y occur. The type of war would determine in

. “what manner and by how much activity would increase.

The U S. Coast Guard's Portsmouth Harbor Stat1on is & re]at1ve1y small
statlon with prlmary respon51b111ty centering on search and rescue operatIOns for
the area from Ryg Beach, New Hampshire to Cape Porpoise, Maine. The stat1on
handles approximate]y'two-hundred caseS‘of search and rescue a year, over 60 per
cent of which occur between June and September. Although the majority of the
search and rescue operations are local, the station does become involved in Tafger

sca]é operations along the entire New England coast.

In addition to their primary search and rescue operations, the Portsmouth
Harbor Station performs several secondary duties. They make routine checks on

various aids to navigation (i.e. harber buoys, lighthouses, day markers) and



enforce a variety of Federal regu]ations, particularly those pertaining to boating
:safety (for example, proper possess1on of Tife preservers and fire ext1ngu1shers)
‘The Coast Guard may also occas1ona]1y be ca]]ed upon to escort dangerous ships,

such as those carrying ammun1t1on or f]ammab]e gas, into or out of Portsmouth Harbor.

The Portsmouth statlon also has 11m1ted respons1b1]1t1es to regulate oil sp11]s
and ocean dump1ng ‘For example, whenever the Portsmouth station is notified of an
0il spill or 1nc1dence of illegal ocean dump1ng within ltS jurisdiction area (as

was the case with the Athenian Star oil leak), they will make an initial investi-

gation of the size and amount of the damage. They then notify the Captain of the
“Port Station in Portland, Maine, which has the authority and capacity to conduct

the clean-up activities.

Two large (210-foot)’Coast Guard cutters, the Active and the Decisive, operate
out of the Portsmouth station spending approximafe]y 160 days a year at sea. No

accurate estimates can be made at present on the number of movements each ship

.makes in or out of Portsmouth Harbor per year. The pr1mary dut1es of these ships
are to perform search and rescue operations and to patrol fishing areas designated

by the International Commission of Northwest Atlantic Fisheries.

Activities at the Portsmouth station have remeihed fairly constant over the
pest several years and are not expected to change signifioant]y in the near future.
If change came; the activities and manpower of the-station.wou1d Tikely be increased
to assume additional responsibilities such as the inspection of tankers carryfng

hazardous materials.

OCEAN DUMPING

The dumping of wastes (dredged materials, solid wastes and toxic chemicals)
into the ocean has been for many years a fairly common practice in the United

States, though it has never been a significant activity along the New Hampshire



- coast. Recent federa] lTegislation has brought‘much of the dumping activity under

- Environmental Protection Agency controT. This section of the marine uses summary

will examine the present status of ocean dumping both nation wide, and off New

Hampshire.

" Ocean dumping has been strictly regulated since 1972, following passage of
the Marine Protection Research and Sanctuaries Act of 1972 (MPRSA). Only those
dumping activities which méet Eanronmenta] Protection Agency criteria or which
are part of an implementation schedule leading towards compliance w1th such criteria

are now perm1tted In accordance with the act, all dumping of high- 1eve1

radio-active wastes and all b1olog1ca1 chemical and rad1oTogxca1 warfare agents is

prohibited, wh1]e dump1ng of all other materials requ1res a permit from the EPA.

Spec1a1 sites are des1gnated for the d1sposa1 of "toxic" materials. At

._present, each new site proposed for d1sposa1 is eva]uated on a case- -by-case basis

by the EPA and is subject to an Environmental Impact Statement before approval

for the dumping is granted. Only one site in New England waters, the Boston Foul
Dump Site (420 25.5'N, 70° 35' W) is oresent1y being used for the disposal of 1im-
ited amounts of toxic materials (i.e. waste chemicals). In fact, the EPA is in-
tending to phase out all ocean dumping of toxic wastes in the next few years and

does not- foresee the possibility that any dumping of toxic wastes will occur off

the New Hampshire .coast.

Dredge spoils represent the greatest percentage (between 80 and 90 percent) of
total materials being dumped'in the oceans. The dumping of dredge spoils is’régu—
lated by the United States Army Corps of Engineers, but every perm1t they issue

must first be rev1ewed by, and receive concurrence from, the EPA. The Corps is re-~

)

‘qu1red to use EPA designated dumpsites whereever feasible but may use other sites

. with approval of the EPA.



Dumping of dredge spoil aTong the New Hampshire coast has been minimal during ‘

- the past ten years. No exact figures are available. The only significaht incidences

have resulted from the dredging of the Piscataqua River {Portsmouth Harbor) during

~ the late 1960's and the‘occasiona] dredging of Hampton Harbor. Two dumpsites off

the Isles of Shoals (43° 01' N, 700 38' W, and 420 59' N, 70 34'”w) have been used
by the Corps in the past and could be used agafn. Most dredge spoil is presently
being deposited above the mean high water levé] rather ﬁhan being transported to
oceanbdumpsites. For examp]e; most of the material dredgedfrom the Hampton Hafbor
in recent years has been used to replenish areas of Hampton Beach subject to beach

erosion. The Army Corps of Engineers does not foresee any increase in its dumping

of dredge spoil off the New Hampshire coast in the near future.

" The environmental effects of duﬁping dfedge spoils are not-fu11y khown. The
Army Corps of Engineers is conductiﬁg a five year Dredge Materia] Researéh Program
(DMRP), which shou]d‘proyide'some answers., -For~ex¢mp1e, parts of the DMRP studies
arelfocusiﬁg on the impact; of ocean dumping on aquatic organisms. In addition,
investigations are Being conducted»to'detérmine the possibility‘of creating arti-

ficial marshes using dredge materials.

The effects of dumping dredge spoil are probab1y similar, in many respects,
to those associated with mining sand}and gravel (See Appendix E). However, varié-
tions in effects may beveXpected depending on the nature of the spoil. For example,
the effects of dumping clean sand will vary significant]y from the effects of
dumbing material from the bottom of a heavily used harbor; f.e., material which
may have an excess of heavy metals or other contaminants. However, considering

the minimal amount of dredge spoiTS dumping which has occurred in the past and the

1imited amount expected in the future, its dumping off the New Hampshire coast

does not appear to be a problem of major significance.
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The long-term environmental effects of dumping materials other than dredge

spoils (i.e. industrial waste, sewage sludge, solid wastes) are not yet clearly

.understood. Studies are being carried out at present to determine some impacts

of limited dumping. For example, the University of New Hampshire has been studying
the effects of dumping baled solid wéstes, off the Isles of Shoals. The University
6f Rhodé Island is conducting a similar study. It may be that, under carefully
controlled conditions, the dumping of certain types of solid waste will not cause

serious environmental damage. In fact there could be some benefits. Uses of junk

~cars or tires to build artificial fishing reefs provide one example. The Maryland _

Environmental Service is also studying the possibility of creating fish spawning

areas along Cheasapeake Bay using discarded tires.

The resﬁ]ts of such efforts may indicate that ocean Qumping of ceftain solid
wastes cén provide an environmentally acceptab1e a1ternative to on-land dfsposa1.
If so,.it'is.always possible that certain highly-specialized dumping activities
will occur along the New Hampshire coést. This possibility appears unlikely at
the present time, however, given the cost of obtaining raw materials, which will

soon make the recycling of solid waste more attractive than it is today.

"I’;Td summarize, very little dumping of ahy kind as been occurring off the New
Hampshire_qoast. In fact the only dumping activities which are of any significance
i"VQ]V?id%$P°$57.°f drgdgeAspo%]jfrom,the_Piscataqua Rivef and Hampton Harbor,

Evgh théseiécti?ities, however, have beén curtailed in recent years, and are not
expected to be significaht'in the future. The EPA has strict regu]atory.péwer

over dumping of any toxic wastes, and iﬁtends to phase out such dumping activities

in the next few years. Therefore, its does not appear that ocean dumping will

-pose any serious threat»to waters'pff the New Hampshire coast.



RESEARCH AND EDUCATION

The New Hampshire coastal area‘offers an attractive setting-for marine research.
and educationél Féci]ities.v At present, several universities; includiﬁg the Uni-
versity of New Hampshirc, operate facilities either along the coast or on Great
' Bay. One private.consu]ting firm also utilizes New Hampshire cdastal resources for
research purpbses,hévingllocated a facility in Portsmouth Harbor. This section
will examine briefly what facilities exist in and around the coaﬁt and estimate

their significance.
,

University of New Hampshire

The University of New Hampshire has been involved with marine research since
1927, when it began operations of a marine field station on the Isles of Shoals.
Since then, the program has grown steadi]y.' At present, there are 44 regular
teaching facu]fy and well over 100 student researchers actively participating
in funded science, engineering, or socio-economic ocean research or educational

programs .

The Jackson-Estuarine Laboratory, completed in 1970, is located on Adams
Point in Great Béy. The 8,400 square foot structure is the primary facility used

by UNH for marine and estuarine research. Its vessei, the Jere A. Chase, is

frequently used for field experiments in Great Bay and in ocean waters to the

Isles of Shoals.

Many of the Jackson Laboratory's research activities are coordinated with the
Engineering Désign and Analysis Laboratory (EDAL). which was established at the
main Durham campus in 1965.‘ The combination of these‘two research facilities
enables the university to conduct a brbad range of ocean-related projects, often

with the cooperative effort of various state agencies and private industries.



Most UNH marine research programs are included under the UNH Coherent Sea

. Grant Program (CAP) which is funded jointly by the federal government and the

~—

.

university. Three major efforts of the CAP program thus far include:
'1.. Development of'engiﬁeering data and systems in anticipatiqn of in-
cfeased power plant constructién and the development of offshore
01l industry. ‘
2. Cooperative efforté with the Maine Depariment of Natural Resources
‘and the Uﬁiversity of Maine to explore the feaSibijity of mari-
culture with emphasis on Coho Salmon and Blue Mussels.
3. Environmental monitoring and controls - i.e. studying the effects of

= _ dumping baled solid wastes into the ocean.

Under the CAP program, the university also provides a Sea Grant Marine Advisory

Service, initiated in 1972 to prdvide the necessary link between research

institutions and interested users. 1In addition, the university is involved in a
. joint research project with Raytheon Company studying the coastal sea floor and

sub-bottom sediments along Naragansett Bay in Rhode Island.

-Shoals Marine Labbratoryl

The Shoals Marine}Laboratory is located on Appledore Island, in Maine, at
the Isles of Shoals. It is‘operated during the summer only, throughra cooperative
agreement between Cornell University, the Sea Education Association, the State
University of New York and the University of New Hampshire, and offers instruction

and experience to students desiring an initial overview of Marine Science.

The Shoals Marine Lab offers two sessions per summer, accommodating approxi-
mately 40 students a session. The curriculum consists partially of lecture and

. ]aboratdry work with added emphasis on field experience. Several field trips are
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conducted during each session to various locations along the Maine and New Hampshire

coasts, including trips to Great Bay'and Sagamore Creek. The App1edore Island

‘site was chosen by Cornell University because it is the closest location available

with an unspoiled marine environment sufficient for Cornell's educational purposes.

At present,.the Shoals Marine Laboratory summer program employs four full- -
time faculty as well as approximately one to two dozen part-time lecturers. Fac-
ilities at the Shoals Marine Laboratory include two teaching laboratories, a dorm- -

itory and a dining-recreation compiex. Several research vessels are used, includ-

ing the R.V.'s Westward, Jere A. Chase, Wrack, and Scomber, plus a number of smaller
boats. The Viking Queen carries personnel and supplies for the 1aboratory between

Portsmouth Harbor and the Isles of Shoals.

Normandeau Associates, Incorporated

Normandeau Associates, Inc., an envirvonmental consulting firm with home offices
in Bedford, New Hampshire, operates a research laboratory in Portsmouth Harbor

near Pierce Island. At full capacity, the laboratory operates'with a staff of

~ approximately 35 people. Facilities include laboratories for the processing of

benthic samples, analysis of plankton and other boténica? specimens, and for
othef-bio1ogica1 analysis of marine organisms for their various research purposes.‘
Normandeau Associates maintains running-sea-water tables dﬁing water from Ports-
mouth Harbor. They also operate two 22-foot vessels from the laboratory site

and have facilities to handle severa] larger company boats which occasionally

use the-]aboratory.

Normandeau Associates do private consulting work throughout the New England
area, including environmental studies along the New Hampshire seacoast. For

example, they are doing the environmental assessment of the Seabrook Nuclear



Power Plant for the Public Service Company of New Hampshire and are presently moni-
. toring the environmental impact of the Newington Power Station on the Piscataqua

@ River, also for the Public Service Company.

None of the various research and education facilities mentioned contribute
significantly to navigational traffic in Portsmouth Harbor, nor do they have an&
noticeable conflicts withbother coastal uses. No comprehensive estimate of the
impact of these activities on New Hampshire has been obtained. Between these |
facilities, however, the capacity exists to employ approximately one hundred ,
professionals either full or part-time. Over 150 students annually, and perhaps
more, either receive instruction or financial support from the two university
* oriented facilities - Jackson Estuarine Laboratory and the Shoals Marine Laboratory.

Additionally, such facilities have a positive impact on the seécoast region in that
they serve as a clearing house for tgchnica] data pertinent tc the prediction of
effects of changes in coastal lénd-and water use'on the environment. ThevNew

. Hampshire Coastal Zone Management program has availed itself of such information

in the past and is expected to continue to do so in the future.

Cable Areas

The New England Telephone Company and the Public Service Company of New

.

Rampshire each have a number of submarine cables located under New Hampshirelcoasta1
waters. Telephone cables cross the Piscataqua'River and also extend offshore to

the Isles of Shoals, principally from the Portsmouth Harbor vicinity. Three elec-
Ctric cables cross the Piscataqua River (each carrying 15,000 voits) to Badger's
IsTand, and one electric cable crossing is located under Great Bay which surfaces

,at Adam's Point on the Durham shore (34,500 volts). No phone cables cross under.

Great Bay.



‘Thefe are no defined restrictions on navigation in the vicinity of submerged
.cab1e areas qthér than those imposed by prudent navigation. For exampie,at the
entrance to Portsmouth Harbor, primary and secohdary wait areas are: informally
designated for vessels coming into port, and have been situated outside cable
crossing regions. Signs are posted designating cable crossings to warn navigators

of such areas. Mariners are advised to use - caution and should net anchor there.

The cables aré éonstructéd with an armour rod for protection, as they lay
exposed on the bottom. They are laid by barges, simp]y(by'dropping themioverboard
as the cable unwinds off a large reel. Because of this method, and the facf'that_
the cables are subjected to movement from currents, tides and storms, they generally
run a]oﬁg the bottom in a meandering pattern. None of the cables are inspected,

- but a permit musf be obtained from the Army Corps of Engineers before new cable

" crossings are constructed.

Existing cable areaé have presenfed few conflicts with other uses of New
Hampshire waters. Dropping of heavy weights such as rocks or anchors onto cables
is the main concern. Channel dredging operations have had no conflict Qith cable
areas, and repbrted]y none of the cables located under New Hampshire waters have
had to be relocated or removed to accommodate other activities. Very few incidents
of cable breaks have occurred. The only reason for replacement was attributed to
infrequent, minor accidents (3 accidents in the last 25 years). 'Significant

changerin this situation is not forseen in the near future.
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- OFFSHORE SAND AND GRAVEL MINING

Introduction

Mining'for deposits of sand ahﬁ gravel off the coastline of New Hampshire is
a possibility. Indeed, one'proposa1 for such a venture was filed with the state
by a'Chicago, I1Yinois firm in March of 1972. It was subsequently withdrawn in
the face of hublic opposition, however, and there are no permit requests currently

being entertained for sand and gravel mining in state waters.

At the Federa] tevel, the U.S. Department of the Interior (DOI), Bureau of
Land Management, has issued a "Draft Envjronmental Impact Statement--Proposed
Outer Continental Shelf (0CS) Hard Mineral Mining, Operating, and’Leasing Requ-
lations." The drafting of the impact statement alone stands as evidence of Federal
interest in the sand and gravél resource existing beyond the three-mile territorial
sea. Discusgions with DOI representatives reveal that granting of leases for
.‘ sand and gravel mining in Federal waters is in an "indefinite positi‘on right now."
(Van Horn, oral communication). Several procedural steps must be taken before
leasing can occur (a procedure similar in nature to the leasing of OCS oil tfacts}.
However, DOI reported that "several" companies have expressed an interest in leas-
ing tracts for sand and gravel mining, including one of the world's largest dredging

firms.

T3

¥ Kationally the use of sand and gravel for highway and buildihg construction

has been increasing for a number of years and accounts for 96 percent of total
U.S. consumption. Grant (1972) reported that the industrial consumption of sand
and gravel in the United States had risen from 500 million tons in 1954 to 980
million tons in 1970. The Commission on Marine Scieﬁce, Engineering, and Develop-
ment (1968) has predicted levels of consumption to be 2,530 million tons by the
. year 2000. Other estimates range as high as 4,000 million tons {Cooper, 1970).

The outward expansion of metropolitan aveas has decreased the availability of
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nearby reserves for center city areas, causihg_]onger and Tonger overland hauls
from the pit to point of usage -~ a fact that usually means higher costs to the

consumer.

Locaf]y, the situation is no different. The Boston metropolitan area has
continued to éxpand ~ SO much sd that portionS of Southern New Hampshire may
properly be included within it. This expansion requires 1érge amounts of sand
and gravel. It also requires overland héu]s of more than 20 miles to fhe center
of Boston, since sand and Qrave] pits withih that radius are'being forced to cur-
tail their operations, either by Toca] ordinance or by greater value in other
uses. Because overland transportation by truck is more expensive per mile fhan
water transportation, at some point it will be cheaper to mine the material at
sea, despite thé higher cabital costs involved. It is at this point thalt one can
expect pressure fbr offshore hard mineral leasing to become heaviest. Predictions
are that offshore'mining»wi11 take place near existing metropolitan centers, in-
cluding Boston, by 1980. Economic and legal copsidérations.at the time offshore
mining takes place, -as weI] as fesource avai]abi?ity, will determine dredging

sites.

Sand and Gravel Deposit Map

The Strafford-Rockingham Regibna] Council has developed a chart detailing
areas of potentially minable deposits»of éand and gravel bff the New Hampshire
coast. It is a compendium of a number of independent estimations of bottom-type
in the area, and is only intended to serve as a preliminary indication of the
location of deposits. Indicated 5n the map is the 60-foot bottom contour recom-
mended by Schlee {1973) as an area within which sand and gravel mining should not

take place because of beach erosion. (There is some uncertainty about the exactness



of this dividing line, however). Another line is Jrawn'showing the 120-foot
bottom contour, which represents an approximation to the present Iimit of offshore
dredging technology. In watéf§'degper than this, costs become too high to make

dredging economica]ly'feasible_at the present time.

Areas of priméry potential for sénd and gravel mining are indicated on the
map by cross—hatchéd areas. Most of them lie outside of the 60-foot contour. These
areas répresent bottom regions of high surficial sand and gravef content located
where indications are that bedrock is not exposed. The deposits may range to depths
of greater than 25 feet (Mil]s; 1975, personal communicatfon). A conservative
eﬁtimate of average deposif debths in these areas would be 10 feet. In New Hampshire
waters, these areas lie directly off Hampton Beach and between_North Hampton and the
Isles of Shoals. North of this, bedrock outcrops become more frequent, thus reduc-
ing the areas of poténtia]ly minable deposits. Areas of high sand content off the
Massachusetts coast have been 1ndicated,'but there is preseht]y a ﬁoratorium on
commercial .dredging for sand and gravel in the Commonwealth, and the deposits are
located in an established ocean sanctuary area. They are not of concern to New

Hampshire.

Areas of secondary interest-are indicated by solid lines. These are areas
where commercial quantitiés of sand and gravel may exist, bﬁt present information
is spotty or conflicting. These areas run the entire length 6f the coastline
between Cape Ann, Massachgsetts and the Maine border, with the exception of an area
offshore of the Hampton-Seabrook inlet. Again, most of them are outside of the 60-
foot contour.. One area of special note is Jeffrey's Ledge, about 30 miles off the
coast. This area is genera]]y‘too deep to be economically mined with existing tech-
nology, either U.S. or foreign. However, the area may have significant deposits of
sand and gravel and couild cbnceivably be considered as a mining site should the
Federal government undertake to bffer leases, and should new dredging technology

be introduced.



Impact on Coastal Zone

Sand and gravel dredgihg'wpuld have a number of impacts on New Hampshire's
coastal zone--some positive, many more negative. A complicated web of inter-
relationships can be developed with only minimal effort. An absolute quantitative

assessment of these impacts is much harder to derive.

It must be fea}ized that offﬁhore sand and gravel mining, while providing a
potential source of aggregate for constructibn, also has potentially adverse'impacts
on other coastal uses and the marine environment as well. Invorder to examine some
of these impacts, both positive and negative, a preliminary investigation of the
resources and activities impaéted by offéhore sand and gravel mining has been made.
Information is presented in table form and has been obtained from previously avail-
able documents ahd knowledge of the SRRC.staff. Original research into offshore

sand and gravel mining was not conducted.

Three tabTes have been prepared for use in this portion of the inventory effort.
Table 1 is entitied “Primary Resources Affected by Offshore Sand and Gravel Mining."
Table 2 is entitled "Possible Effects of Sand and Gravel Mining," and Table 3 is
"Offshore Sand and Gravel Mining: Conflicts with other coastal uses and resources..
Use of these tables will be made as part of the process for defining permissible
water uses, for identifying watér areas of particular concern, and for identifying
priorities of water uses by capability area. They are purely expository and do not
constitute a complete analysis of the impacts of offshore sand and gravel mining.
Referenceslisted at the end of this section should be consulted for more detailed |

information.

Table 1, developed by SERC staff, presents a list of resources which may be
aifected by sand and gravel mining. General categories are listed land, sea floor,
water column, air column, labor and capital. These are broad resource categories

which are basic to &1} uses, both in the coastal zone and in upland areas. For



example, no building can take place withbut utilizing many reSources_such as land
to place the building on, labor to construct the building, and capital to purchase
the méteria]s used in construction. Preparation of the materials used in construc-
tion may have been taken from land resources (e.g., timber), used labor in their
preparation, and so on. The broad resource categories have been amp]ified somewhat
by presenting alongside of then a more specific indication of the resources poten-
tially affected by sand and gravel miniﬁg. Further application of this table will
be found in Table 3. | '

Table 2, "Possible Effects of OCS Mining," has been extracted ffom the U.S.
Department of Interior draft environmental impact statement entitled "Proposed
Outer Continental Shelf Hard Mineral Mining Operating and Leasing Regu]atidns“
(This document is available at offices o% the Southeastern New'Hampshire Regional
Planning Commission, 3 Water Street, Exeter, N.H.). Thé table is organized by
phaée of the dredging operation. Thé two phases of dredging operations listed are

as follows:

1.‘ §grg§¥'- accomplished with a variety of techniques: bottom surface
sampling (grab sampling) bottom sampling at depth (core sampling),
and sufveys using acoustic (sound) profiling techniques, which probe
deeper beneath the bottom thén the other two techniques. Sampling

done by research vessels of varying size.

2. Mining - accohp1ished by dredges of varying size and technique. Most
Tikely, use will be made of suction dredges acting as a vacuum cleaner
and 1ifting bottom material to the surface, where it may be washed and
graded according to size. Silty water'isAdeposited.back into the ocean
from the side of the dredge. The dredge will generally operate from a
shore processing base which will further wash, sort, and otherwise pre-

pare the material for delivery.



“In each of the two dregging pnases, certain causes of impacts from sand and
gravel dredging are_]isted;?gtausés identified in the survey phase include: Light
and sound, sediment remova]‘and bottom contact and possible radiation from certain
in situ sampling analysis.activities. In the mining phase, causes of the impacts
are listed as excavatidn, sedimenfation (overboard dfscharge) and water mass

transfer,

_Following identification of the phase of operation and causés of impacts,
several columns of the table are used to identify the nature of the impacts. Direct
effects, such as change inbathymetry are listed, followed by columns identifying
side effects such as changes in beach profi]e; which céuse a "slumped" or lowered
beach, which in turn causes a Toss of recreational area. The last column is a
subjective indicator identifying whether each particular effect is positive or
negative. The table shows that the environmental effects'of the activity are
primari1y negative but they vary in tneir intensity. For example, the survey phase
creates effects such as QOentary confusion of fish from light or sound, losses of
a small number of individuaf marine organisms from the varions sampling activities
(acoustical profiling, core sampling, etc.) and the death or mutation of a small
number of organisms from .radiation caused by cerﬁain types of sampling gear. How-
ever, these effects are of a very low intensity and are not of concern to the State
of New Hampshire. They are common te many scientific inyestigations of the ocean

bottom, and these presently occur frequently along the coast.

The most severe effects on the marine environment will come from the mining
phase of the operation. Of‘the‘three causés of'environmenta1 change from the
mining operation: excavation; sedimentation from overboard discharge and tne
excavation process itself; and hydraulic water transfer which introduces new

nutrients into the area, excavation and sedimentation will have the most significant



effects. Introduction of nutrients through water-mass transfer is not likely to be
a factor off the New Hampshire coast, as the offshore enviromment is quite rich to

begin with.

For more detailed discu5§ion of the fnformation confained in Table 2, consult
the ”Draft Env1ronmenta] Impact Statement -- Hard Mineral Mining, Operating, and

Leasing Regu]at10ns,“ issued by the Department of the Inter10r

Tab]e 3, "Offshore Sand énd Gravel Mining: Confiicts With Other Coastal Uses
and Resources," was developed by SRRC staff and builds heavily upon the information
available from the first tWo tables. | Resources 1dent1f1ed in Table 1 appear in this
last table, as do many of the impacts of sand and grave] dredg1ng which appear in
Table 2. Add1t1pna11y,’new 1nformat1on relating certain impacts of the offshore
dredging activity to other coastal uses has been developed, based again on the déta
presented in Table 2 supplemented by knowledge of the resource reduirements of
other coasta1 activities, Table 3 will be of the most value in making water use
capabi]ity-déterminations and identification of permissible water uses and priority .

of uses.

The uses idehtified in Table 3 range from recreation and commercial fisheries
to residential and cbmmercia] construction. They were chosen to represent uses
potent1a]1y affected by sand and gravel mining, either through direct competition

~for primary rescurces (see Table 1) or through a number of possibie side effects.

The 1list includes both land and water uses.

‘The nature of effects on resources are listed in several columns across the
top of the table. The first set of columns relates the primary resources poten-

tially affected by sand and gravel dredging (see Table 1) to the other coastal



uses. The tab]e-assumés dredging within New Hampshire waters. Where the possi-
bility of direct compeﬁitidh for resources exists between sand andrgrave1 dredging
and other coaéta] uses, an X has been placed in the abpropriate box. For examp]e,
ease of navigation into and out of Portsmouth Harbor)requires a certain amount of
geographic ocean area fqr maneuver, Should sand and gravel minihg be accomplished
Wfthin existing shippfng lahes, a clear conflict would result over use of'the water
surface. This potential impact is indicated on the chart. (It should be noted,

however, that the Department of the Interior intends to avoid such areas.)

The onshore processiﬁg systems associated with sand and’gfave1 dredging (for‘.
washing, screening, crushing, and Qrading’the aggregate prior to delivery) will
take up perhéps ten acres or more of land (eétimates vary);'_This-is a direct
(though possibly minima]) physical denial of land to other uses, uses_whosé poten—
tial value to society should be considered in deciding whether or not to mine sand
and gravel offshore. Thjs impact is indicated on the chart as well. On the othér
hand, perhaps 15-20 jobs would be provided at the processiﬁg site. This must be
considerad as well. The following two columns of Table 3 reflect both difect
effects and secondary side éffects of the‘dredging‘activity, particularly as they
relate to affected coastal uses. The final column consists of remarks explaining
the ultimate nature of the impacfs on each affected use. These may range from non-
quantifiable impacts such as loss of enjoyment in recreational activities to

measurable decreases in the income of Tocal fishermen and lobstermen.

No attempt has been made to numericaliy measure these affects. However, some
understanding of their nature has been obtained. For exampje, the most significant
positive effect‘of.offshore sand and gravel dredging on other activities would be
that it could reduce pressure on existing coastal and upland producers of the

material. Much of Boston's supply of aggregate already comes from New Hampshire--



direct trains run from Ossipee to Boston, for example. There would be decreased
inland rail and truck transpg—t, plus reduced inland ajr, water, and noise po]iu—
tion if offshore mining took place. This would be offset to}a degree by truck
traffic, noise, etc. in the vicinity of any onshore sand and gravel processing

facilities accompanying offshore activity, however.

It is not possible, at present, to tie the cffshore mining of sand and gravel
to reduced prices. The mining of offshore resources will not become economically
more attractive than current sources, unless aggregate prices ii§g, or stay the same,
and other supp]ies are not readily available, barring any cost breakthroughs -in
mining technology. New Hampshire, being a ﬁet‘exporter of sand and gravel, can
meet its own.statewide needs fbr the foreseeable future. Boston Wi11 be the con-
sumer area wnich sand and gravel dredging would serve. There will be no prassure
to develop a market structure for offshore aggregate indigenous. to New Hampshire

which would lower prices to state residents.

The remainder of the effects on sand and grave]_mining on other coastal Qses
are likely to be negative. Sand and gravel dredging in state waters would most
definitely destroy relatively large areas of lobster and groundfish habitat for a
period of time (at least those on the dredging site itself) simply by sucking
1obsters into thé dredée. Diversity in the number of species in the area would be
reduced. Severity of the effects would depend on geographic extent, duration, and
frequency of the dredging cperation. There could conceivably be some alteration
of beach profile which might have negative affects on the attractiveness of New
Hampshire beaches to tourists and'day—frfppers. Sedimentation from the activity
could cicg the gi]?s of finfish and the food filters of she]fﬁish. This could
result in death or out-migration. These impacts should be kept in perspective,

wave action.
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Mining further offshofe; in the Jeffrey's Ledge area, would not have the same
effects on beach pfofi]e théi‘inshqre.sand and gravel mining would have. Jeffrey's
Ledge, however, is a herrinéﬁspawning area, and herring use the Qrave] as an attach-
ment for their egys. There has already been some concern voiced about diminishing

sizes of herring stocks from overfishing. Sand and gravel mining on the Jeffrey‘s‘

Ledge would intensify that problem.

Summary

The poésibi]ity of offshore sand and gravel mining in waters adjacent to New
Hampshife exists. One inquiry was made by commercial interests.in March of 1972.
Also, proposed federal regulations for the mining of sand and'grayeT beyond the
three-mile Timit have been promulgated, further indicating to us the potential
for offshore hafd—mineral mining. Preliminary maps developed by the Strafford
Rockingham Regional Council from existing information indicate a number of areas
of potential déposits in state»waters, primarily along the southern two-thirds of
the coast, off Rye an¢ Hampfoh. rFurther offshore, Jeffrey's Ledge is known to
have deposits of sand and graveT, though it apparently cannot be economically

mined with existing U.S. or‘foreign technology.

Any offshore sand and gravel operation will bring with it certain possible and
negative effects. On the positive side, offshore mining would result in decreased
pressure on upland sources of aggregate, along with decreased noise, air pollution

and truck traffic in areas surrounding the upTland activity.

On the negative side, offshore sand and gravel mining does require onshore
support, processing and hand?fng facilities. This might take ten acres or more of
coastal land (estimates vary). Truck traffic, noise, air, and water pollution would
simply be transferred from any displaced up?and.production areas to the coast. There

1s no indication that any decrease in sand and gravel prices would ensue as a result



‘
i

of the activity. Additiona]]y,»it appéars that offshofe sand and gravel mining would
have adverse impacts on fhe New Hampshire 1ob§tér fishing industry if it is accom-
plished within state waters. A dredge removes all bbttom material, including creatures
that live thefe such as lobsters. Potentia]-depoéits of sand and gravel are located
_1n-identified lobster habitat areas. - Conflict is unévoidab]e. Also, and.again
depending upon location of the activity, a]teration‘in wave refraction pattefns, and’
beach erosion, could occur as a result. Proper siting of the activity could reduce
this-effect, however. Envirohmenfa1 effects, in toto, will apparently be direct and
significant, thouéh, impacts will be site specific. Again, 10¢a11y sevefe altera-
tions fn certain areas of the envjronment will occur, depending on Tocaticn of the
activity. 'For.examp1e, Jeffréyfs Ledge, which contains deposits of sand and gravé1,
is used as a hérring-spawning area. The~eggs, which are attached'to gravel, would

be destroyed were mining exercises'to'be conducted there during the autumn (August-

December) spawning season.
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VI.

C TABLE 1
;PRIMARY RESOURCES AFFECTED BY

OFFSHORE SAND AND GRAVEL MINING

Land
A. Coastal Zone - gebgraphic area

B. Inland - geographic area

Sea Floor - finfish, shellfish, crustaceans, other minerals, geographic area
Water CQWumh - finfish, water quality

Air Column - air quality

Labor - number of persons available for employment

Capité] - money available for investment -
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AQUACULTURE

Aquaculture is the commercial férming of various marine, estuarine, and fresh
water species, both plants and animals. The industrx is in its infancy in the
United States, but has been developed extensively in parts of Europe and Asia.

For example, thére has been the culture of oysters, shrimp, and some species of
fish in Japan and the raft-culture of blue mussels in Spain. United States efforts
have included, among others, trout farming in Idého, catfish farming in the South-

west, salmon farming in the Northwest and oyster farming in Long Island Sound.

Regionally, aquaculture efforts have been sporadic, with efforts presently
at the academic level or the pilot-commercial stage. A conference, “"Aquaculture:
A New England Perspective" was held in Durham in October of 1970 and again in the
fall of 1974. Discussed were a number of technological, economic, and legal
perspectives on aquacuTturg. A refined list of species which possibly might be

farmed in New England was also developed. Among those listed were the Atlantic

salmon, the European oyster, the eastern oyster, hard-shell clams, bay scallops,
coho or silver salmon, and American Tobster. Not included on the list, but

subject to some interest since are the blue mussel and the winter flounder.

Current aquaculture efforts in the state of New Hampshire are largely at
the academic level or have been conducted on a trial basis only. The University
of New Hampshire is increasingly involved with the mariculture of blue mussels,
coho salmon, seaweeds and flounder. TheiNew Hampshire Department of Fish and Game
has been attempting the introduction of coho salmon into New Hampshire waters,

and in the past has investigated the possibility of oyster seed production in

Greay Bay.



<

The potential for 1ar§e-sca1e commercial aquaculture activities in the state
appears limited, primarily due to lack of adequate areas for culture. Smaller
family-type operations are a strong possibility, however. Much of Great Bay is

unsuitable for culture using rafts withrsuspended ropes (for shellfish) or wfth

'suspended pens (fov sa1w0ﬂ) due to depth and temperature limitations. Ifrmight

be poss1b1e to use the area for the culture of bay scallops, though the technology
for this species has not been completely worked out yet. Existing po11utibn levels
may also play a part in making,ﬁreat Bay unsuitab]e‘at the present time and ice is

also a problem during severe winters.

The most likely areas for raft or pen culture of shellfish and salmon would
be in the vicinity of Portsmouth Harbof; Little Harbor, or possibly the Isles of
Shoals. Here, the deep, clean water necessary for raft or pen culture exists.
There are no.bad ice conditions and the water is relatively well sheltered. 1In
fact, the University of New Hampshire haé placed a salmon rearing pen adjacent
to the U.S. Coastal Guard station in New Castle for use in their studies. Also,
an attempt is currently being made to gu1n perm1ss1on to farm lobsters commerc1a11y

in the heated eff]uent of the New1ngton powar plant, a location frequently used

as an open-laboratory for aquaculture related projects by University of New

Hampshire researchers.

One other possibility for New Hampshire aquaculture would consist of open-
range culture of anadromous species such as salmon. Efforts by the University

of New Hampshire in salmon rearing and release, assisted by the New Hampshire Fish

and Game Coho project,are a start in this direction. The fish could be raised

in captivity to smolt size, released in tributaries of Great Bay, allowed to

roam freely, and then return to the point of wlease for harvest. Trial release

of coho salmon was to be accomplished this spring by the University of New Hampshire.



This-compliements pre -existing efforts by the New Hampsh1re Department of Fish and

Game, which is attempt1ng to estab11sh a coho sa]mon sport fishery.

One may expect a number of identifiab]e cdnf]icts between the various methods
of.aquaculture'and other uses of New Hanpshire coastal waters. Stationary.factl-_
ities such as rafts.or'pens‘(all of which vary in size - 20 meter X 20 meter rafts
eXist in Europe today) will present some 6bstruction to free navigation in the
area of the‘aquaculture facility. Shores1de support areas, 1nc1ud1ng dockage
facilities, hatcher1es and rearing areas, and perhaps ponds, will compete for 11m-
1ted coastal land space. In France, for example, mussel and oyster growers are
forced to compete with beachfront hote]s and casinos. In the case of open range

culture, the problem of who can catch whose fish is bound to crop up. Poaching

.and protection against predators and disease are also 1ikely to be a problem.

" Land ownership at water% edge, the question of who controls the bottom of Great

Bay as well as the surface, and 1ega1 problems of a similar nature will almost

'certa1n1y appear.

~ To summarize, large-scale commercial aquaculture activites are not likely to

occur in New Hampshire, due primarily to.the'nature of its coastal areas. Any

“activities likely to arise will prnbéb]y be confined tebrelative1y~sma1] scale

enterprises for mussels, lobsters, or salmon located in the Tower Piscataqda

River, the outer Portsmouth Harbor area} and Little Harbor. The-possibi]tty of
open-range salmon culture originating in tributaries to Great Bay exists, and is
presently being investigated. Dirett.eenf]icts with current water‘uses such as
boating are 1ikely to oecur, though they are not expected to be overly siénificant.
In any event, commercial aquaculture activity in the state appears to be perhaps
five years away, the first attempt at establishing such an industry only being

made at the present time.
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DEEP WATER PORTS

The possibility that a deep-water port might be”]ocated in waters off of

New Hampshire continues to exist. The Deepwater Port Act of 1974, which author-

jzes, in waters under Federal jurisdiction, the planning, licensing, construction,
and operation of ports handling very large crude carriers was signed by President
Ford on January 4, 1975. This act complements the existing potential for siting

a deepwater port facility in New Hampshire-controlled waters.

For purposes.of this aﬁa]ysisl deepwater port facility is assumed to inc]ude‘
the following components: 1) a terminal for mooring; 2) pipelines of varying
sizes; 3) booster pump platform; 4) tank farm for onshore storage; 5) products
distribution facilities; and 6) home=port facilities for vessels servicing the
terminal (tugs, launches, etc.). Consideration of the environmental and economic
impacts of a coastal refinery per se will not be dealt with. Refineries will be

considered primarily as their siting relates to the siting of a deepwater port.

Within the New Hampshire coastal zone planning program, the primary concern
is to identify the large scale effects of a deepwater port on New Hampshire's
coastal zone planning area. Economic and environmental effects are of most

immediate concern.

The objectives of this inventory effort is to obtain background knowledge
which will aid in the determination of water-use capability classffications,
permissible water-uses, and priority of water-uses as-well as contribution to an
operational definitjon of direct and significant impact. It is not the intention
of this inventory report to present a fully-detailed analysis of deepwater port
siting and related impacts. Such an analysis would necessarily have to be'situation-

specific and site specific.



lig

Numerous studies have been undertaken which serve to provide background
information on the effects of a deepwater port on the environment, on other acti-
vities offshore, and on the economy of regibn5~adjacent to it. 'Séme of these
re?erenées are listed at the end of this section. For more detai]ed.infofmation
on deepwater ports, these should be consulted. The University of New Hampshire,
completed a study on the impacts of an oil refiﬁery in Southeastern New Hamﬁshire
which included work on a deepwater port located in the NeﬁAHampshire coastal area.

Reference is made to this and other related studies as appropriate.

At the present time, it is difficult to assess the chances of a deepwater
port locating in of adjacent to New Hampshire waters. Deepwater port location is
inexorably tied to the presence of refineries onshore, and the(variables associated
with refinery siting are manifold. The following are some of the variables which
enter the New England-wide refinery (and, by definition, the deep-water port)
siting‘picture:A location of peak areas of petroleum demand size of tariffs on
imported crude and refined petroleum products, would market prices of crude

petroleum, and regional petroleum consumption trends.

Some géneral.comments can be made relative to the current potential for siting
references and, therefore, deepwater ports in New England in general and New
Hampshire in particular. Professor J. W. Devanney of the Massachusetts Institute

of Technology. co-author of the Georges Bank Petroleum Study, stated in a presen-

tation at the Massachusetts Institute of Technology (Offshore Installations: Legal,
Technical, Policy Considerations, held April 30, 1975), that any New England
refinery will be dependént upon foreign crude 0il, even in the event that signifi-
cant quantities of 0il were found on Georges Bank. His judgment was that a New
England refinery, and therefore a deepwater port, will depend upon foreign oil.

The amount of foreign oil imported depends on the price of domestic and foreign

crude oil and their relative availabiiity, the world political situation, and



o

differential tariffs between imported crude and refined products. The uncertainty

in each of these areas makes it extremely difficult to predict the likelihood of

‘a New England or New Hampshire refinery.

A Federal Energy Admihiétration spokesman (Pecoraro, oral communication)
statgd that it appéars "inevitable" that New Eng1aﬁd_wi]1 have a refinery some-
time in the near future. Whether or not it would necessarily be linked to a
deepwater port is uncertain. Neither was thé potential for siting in New Hampshire'
indicated. The FEA spokesman was also unsure about the e*istence of a relation-
ship befween 0il tariff and refinery siting, mentioning that they did not appear

to be a deterrent to the proposed Pittston facility in Eastport, Maine.

Within New Hampshire, a spokesman for the Department of Resources and
Economic Development (Allen, oral communication), reports no official oil company
activity concerning refinery or deepwater port siting within the state. Further,

he stated that a Georges Bank 0il find need not influence the situation.

Any major oil company finding oil on Georges Bank would 1ikeiy ship the 01l
to the mid-Atlantic states fok refinery, their facilities there being expanded if
necessary. (The additional cost to.ship 0i1 from Georges Bank to a mid-Atlantic
refinery‘and back to New England would total 15 to 20 éents per barrel, according

to the Georges Bank Petroleum Study.) Independent producers making a find on

Georges Bank, Allen felt, might find the construction of a refinery in New
England more attractive, however, and this could spur pressure for a deepwater

port.

The location of any deepwater port facility a1ong the New Hampshire coast
would depend heavily on a variety of technological, environmental, economic and
political factors. Community acceptance, interference with commercial and recrea-

tional fishing and boating, incidence of economic impact from construction, and



avajlability of feasible sites all play a part in the location of a deepwater port.
Given the‘complex interplay between all of these factors, it is difficult to
identify a unique spot'off the New Hampshire coast where a port might be sited.

Some general considerations can be related, however.

- From a technological point of view, the Uhiversity of New»Hampshire suggested
three potential areas where different types of deepwater ports could be located
off the coast of New Hampshire: 1) A sea island facility located to the weﬁt of
the Isles of Shoals (about five miles east of Rye,Harbor); 2) a single mooring
(SPM) facility located two miles south to southwest of the Isles (six to seven
miles east of Little Boar's Head) and‘3) an SPM facility even further south of the

Isles and perhaps 10 miles out to sea off Hampton Beach.

Proximity to shoreside support facilities such as tank farms, service areas,
or refineries, plus a number of other factors including construction cost and
environmenta] damage potentia]»wou]d determine the relative superiority of one or
another of thé above ]ocatfons; An example of how these factors relate to siting
can be drawn from a Massachusetts Port-Authority.study which addresses, among
others, a deepwater port ten miles off Cape Ann, Massachusetts. The study report
stated that fhe construction of 48-inéh pipelines in greater than 150 feet of
water (necessary for the conétruction of a facility in such a location) had not
béen undertaken before and woqu reqUire:new and advanced technology, which can
be risky and costly as well. Nearby tank farm sitesvwere found lacking. Adjacent
towns were opposed to it. _Another site, ten miles out but further north (off
Newburyport), ranked much higher, with better proximity to tank farms, decreased
down-time due to weather conditions, and less damaging environmental impacts

cited as reasons. Local residents were also less opposed to the ijdea.

No such analysis has been attempted for New Hampshire sites. Experience,

however, leads to the conclusion that, due to the shortness of New Hampshire's



coast, lateral variation in location of a deepwafer port is likely to make little
d%fference from the point of view of the residehts of the coastal zone planning
area. Generally speaking, however, the further from shore a deepwater port is
located, the less chance of shoreline damage from an o0il sp111, and less chance of
impact on other coastal act1v1t1es, and the greater the cost of constructlon and
operations. In New Hampshire, distance from shore, then, is the important siting
variable. Thé,table, Qualitative Summary Comparisdns extracted from the report
(Table 4, "The Iﬁpacts of an 0il Refinery 1ocatedAin South Eastern New Hampshive:
A Preliminary Study,“'UNH, 1974) has been included for reference. It detai]é some
of the cbmparative aspects of ébsea-island (with and without products distribution
faci]ities) five mi1es‘offshore near the Isles of Shoals versus a single point
mooring (monobuoy) 1oca£ed aboutllo miles offshore beyond existing shipping lanes
to and from Portsmouth Harbor. The table analyzes a number of comparative aspects
of the various deepwater ports optidﬁs including environmental risks, suscepti-
bility to démage, capital and obeféting costs, and employment. Of the information
presented in the table, damage'from 0il spills, visual impacts, geographic area
denied to other uses, and economic impacts of the port facility are of most concern

to the New Hampshire Coastal Zone planning program.

Returning to the important siting variabié of distance from shore, a few
pqints can be made. First, the chance of an 011 spill reaching shore decreases
the further out one goes. For instahce, the Council on Environmental Quality has
suggested that the probability of oil from spills coming ashore in general (once
they occur) from a spill less than five miles is 90 percent. For a spill 5-15
miles offshore, it is 50 percent; and for a spill greater than 15 miles offshore,
only 20 percent. The probability of a spill océurring in the first place are
decreased, as the chances of tankers grounding are sharply reduced fn the deeper
water farther offshore. Second, the visual impact of a deepwater port decrease

with distance from shore. A sea island facility near the Isles of Shoals (about
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five miles offshore) could conceivably obliterate portions of tﬁe Isles from view
from shore while an empty 250,000 DWT tanker was Berthed. A monobuoy offshore,
say 10 to 15 miles, would not by itself be vfsib]e from shore, and the visual
impact of the tankers would be much less. A facility further offshore would

have the added advantage of being positioned away from areas of heavy recreational
boating and existing lobstering areas. It would also interfere less with other

shipping entering Portsmouth Harbor.

The geographic area of water surface unsurped from other activities by a
deepwater port is 1érge. A study for the Massachusetts Port Authority revealed
that a single point mooring facility héd a typical mooring radius of 1,500 feet,
and would reqeire a maneuvering fadius of perheps 6,000 feet (exact radiqs would
vary with_]ocation), ceftain portions of which would be used by a mooring tanker,
depending on weather condifﬁons. The circle with a 1,500 foot radius (about 160
aeres)‘would be deﬁied.to all othef uees. The area enclosed in the 6,000 foot
radius circle (about 2,560_acre§) would be denied to other users a portion of the
time. The further offshore the port is located, the less interference with
existing coastal activities, most of which take place within three to five miles
off New Hampshire's coast, could be expected to occur. Offsetting these advantages
would be the costvof pjpe]ines to a facility 10 miles offshore and the increased
severity of operating conditions, both of which might make any such site unattrac-
tive to industry, especiai1y if sites costing less to develop were found elsewhere

in the Northeast.

The economic impacts of a deepwater port faci]ify would most 1ikely be
significant. They are site and situation specific, however, and only rough
numbers can be giVen and there only in selected cases. A sing]eroint mooring
facility (the only'type for which detailed data is available) would require a
total constructive workforce of perhaps 1,000 men, including 250 projeet manage-

ment types employed for two to three years and 750 construction workers, employed



Table 5

Estimated Construction Labor Factors For Deepwater Crude 0il Terminal

- bl

Total Construction Force
Project Management
*  Management
Administrative Supgort
= Engineering/Design

Construction
Skilled
Semi-skilled
Unskilled

onobuoy design

2Major portion of this work would be done outside New

' Est. Avg.

.. .Work . .

" 'Force -~

1,000
250
20
30 .
200

750
300
450

'Est. Constr. Est. Employees

Est. '72 Avg.
Yrly. Salary/

Duration - Temporarily
" (Months) " ‘Relocatedd -
12-36 115
' 36 15
36 - - 15
36 C -
24 -2
12 . 100
12 100
12 -—

Hampshire

3Based‘upon Massachusetts site; New Hampshire numbers likely to be higher

Sources : Shell 0il Company

: Arthur D. Little,
DRED (1973)

Inc.

$12,000
$14,000
$20,000
$10,000
$14,000

$11,600
$14,000
$10, 000



for perhaps 12 months each. Table 5 gives a listing of these jobs, numbers of
employees, numbers of relocations into the construction afea necessary, and

average 1972 wages.by job-typé. Operation of the port might require 75 men for a
500,000 bafre] per day facility with a'gross payroll upward; of $1,000,000 annually
(See Tab]e 6). This employment Jevel includes jobs at a booster pumping station
and the terminal tank farms. bNumbers employed could run 50% higher depending on
the type of facility. (Note: a]] abovevinformation appeared in "Economic Impact
of 0i1 Refinery Location in New‘Hampshire," Department of Resources and Economic

Development, Décember 1973).

In addition to the above direct employment increases, indirect empioyment

increases must be considered. These indirect effects include increases in
employment in service industries which provide inputs of materials, power, trans-
portation, etc., that support the actual construction ér operation of a deepwater
port. .Additiona11y, the presencé 6f a deepwater port might stimulate the introduc-
tion of related industriés such . as petrochemical industries. These new industries,
in their turn, would have direct and indirect effects upon the employment picture
in the coastal zone planning areé; The'est§b1ishment of.a deepwater port would
also impact some‘existing coastal indusfries. It is beydnd the scope of this paper
to quantify these impacts. However, the expectation is that they would be negative,
déepwater ports being a competingvuse. The mgjor coastal industries which might
be expected to feel the ihpact are: the $1.4 mﬁ]]ion fishing industry off the -
" New Hampshire coast (sée "Domestic Commercial Fishihg and Lobstering" inventory);
the $10 to $20 million beach recreation industry, (see "Economic Impact of Beach
Recreation on the New Hampshire Coastal Zone"); and the estimated $5 million per
year sport saltwater finfish and shellfish industry (see "Recreational Fishing

and Boating" inventory).



1

2
. Employment for fixed or floating pier could be about 50% higher

3

TABLE 6

Estimated
1972 Average
Yearly Salary/
Wage Level

. _ : 1
ESTIMATED EMPLOYMENT FACTORS FOR OPERATION OF A DEEPWATER CRUDE OIL TERMINAL

Estimated

Estimated Employees

Employment Relocated

2 3
Total Employment 75 20
Administrative 20 - 5
Executive 5 2
Support 15 3
4
Operative Employment .

Skilled : 55 15
Semi-skilled 45 15
Unskilled -- --

Monobuoy design

Assumes 6 month training program before operations'begin

4

$12,000

$11,750.
$20,000
$ 9,000

$12,100
$13,000

Includes employment at the booster pump station and the terminal tank farm

SOURCES:

Shell 0i1 Company

U.S. Army Corps of Engineers
Arthur D. Little, Inc.

DRED (1973)
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